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MARINE ENGINEERING 





POLLUTION CONTROL EQUIPMENT 
RANKINE 








DESIGN, DEVELOPMENT, AND OPERATION. 
BEAM DYNAMICS, FIELD CALCULATIONS, AND 











EXPERIMENTAL FACILITIES AND EQUIPMENT... 
STORAGE RINGS 








RADIATION INSTRUMENTATION 





GENERAL DETECTORS AND MONITORS 
HIGH ENERGY PHYSICS INSTRUMENTATION 





MISCELLANEOUS INSTRUMENTS 





CHEMICAL 





NUCLEAR 





WEAPONRY. 





EXPLOSION DETECTION 








CHEMICALS MONITORING AND TRANSPORT 
RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 





SITE RESOURCE AND USE STUDIES 
REGULATIONS 








CHEMICALS MONITORING AND TRANSPORT 
RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 





SOIL 





TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS. 
SITE RESOURCE AND USE STUDIES 
REGULATIONS 





ENVIRONMENTAL SCIENCES, AQUATIC 


BASIC STUDIES 








GEOSCIENCES 


PHYSICS RESEARCH 


Category 


CHEMICALS MONITORING AND TRANSPORT 
RADIOACTIVE MATERIALS MONITORING AND 


TRANSPORT 





WATER 





AQUATIC ECOSYSTEMS AND FOOD CHAINS 
THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 





SITE RESOURCE AND USE STUDIES 
REGULATIONS 





ENVIRONMENTAL-SOCIAL ASPECTS OF ENERGY 
TECHNOLOGIES 





SOCIAL AND ECONOMIC STUDIES 
ASSESSMENT OF ENERGY TECHNOLOGIES 
ENVIRONMENTAL IMPACT STATEMENTS 


BIOMEDICAL SCIENCES, BASIC STUDIES 
BEHAVIORAL BIOLOGY 
BIOCHEMISTRY 
TRACER TECHNIQUES 
CYTOLOGY 
TRACER TECHNIQUES 
GENETICS 
METABOLISM 
TRACER TECHNIQUES 
MEDICINE 
UNSEALED RADiONUCLIDES IN DIAGNOSTICS .. 
EXTERNAL RADIATION IN DIAGNOSTICS 
EXTERNAL RADIATION IN THERAPY 
UNSEALED RADIONUCLIDES IN THERAPY 
MICROBIOLOGY 
PATHOLOGY 
TRACER TECHNIQUES 
PHYSIOLOGICAL SYSTEMS 
TRACER TECHNIQUES 
PUBLIC HEALTH 
AGRICULTURE AND FOOD TECHNOLOGY............. 


BIOMEDICAL SCIENCES, APPLIED STUDIES 
RADIATION EFFECTS ON BIOCHEMICALS 
IN MICROORGANISMS 
RADIATION EFFECTS ON CELLS 
EXTERNAL SOURCE 
RADIATION EFFECTS ON MICROORGANISMS 
BASIC STUDIES 
RADIATION EFFECTS ON ANIMALS 
MAN 
RADIATION EFFECTS 
MAN 
NUCLIDE KINETICS AND TOXICOLOGY 
MAN 
ANIMALS 
CHEMICALS METABOLISM AND TOXICITY 
CELLS. 
MICROORGANISMS 
PLANTS 
INVERTEBRATES 
VERTEBRATES 
MAN 
OTHER ENVIRONMENTAL POLLUTANT EFFECTS 
HEALTH AND SAFETY 


































































































GEOSCIENCES 


PHYSICS RESEARCH 





GEOLOGY AND HYDROLOGY 
GEOPHYSICS 








SEISMOLOGY AND TECTONICS 





GEOPHYSICAL SURVEY METHODS 
MINERALOGY, PETROLOGY, AND ROCK 





MECHANICS 
GEOCHEMISTRY 





OCEANOGRAPHY 








PHYSICS RESEARCH 





Category 


ASTROPHYSICS AND COSMOLOGY 
STARS 
GALAXIES. 
COSMOLOGY 

ATOMIC, MOLECULAR, AND CHEMICAL PHYSICS 
BEAMS AND THEIR REACTIONS 
ATOMIC AND MOLECULAR PROPERTIES 
POSITRONIUM, MUONIUM, AND MUONIC AND 

MESIC ATOMS AND MOLECULES 
COLLISION PHENOMENA 

ATOMIC AND MOLECULAR THEORY 
FLUID PHYSICS 
GENERAL FLUID DYNAMICS 
SUPERFLUIDITY 

PARTICLE INTERACTIONS AND PROPERTIES - 

EXPERIMENTAL 
ELECTROMAGNETIC INTERACTIONS 
WEAK INTERACTIONS 
STRONG BARYON-INDUCED INTERACTIONS 
STRONG MESON-INDUCED INTERACTIONS 

PARTICLE INTERACTIONS AND PROPERTIES - 

THEORETICAL 
ELECTROMAGNETIC INTERACTIONS 
WEAK INTERACTIONS 
STRONG INTERACTIONS, BARYON NO.=0............. 
STRONG INTERACTIONS, BARYON NO. =1............. 
STRONG INTERACTIONS, BARYON NO. 

GREATER THAN 1 

PARTICLE INVARIANCE PRINCIPLES AND 

SYMMETRIES 
GENERAL 
APPLICATIONS TO ELECTROMAGNETIC AND 

WEAK INTERACTIONS 
APPLICATIONS TO STRONG INTERACTIONS 

FIELD THEORY 
























































NUCLEAR PHYSICS 
EXPERIMENTAL TECHNIQUES 
NUCLEAR PROPERTIES AND REACTIONS, A=1-5, 
THEORETICAL 
MASS, ABUNDANCE, AND BINDING ENERGV....... 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=1-5, 
EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6-19 
THEORETICAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 
RADIOACTIVE DECAY 
NUCLEAR REACTIONS AND SCATTERING 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A =39- 
58, THEORETICAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A =39- 
58, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=59- 
89, THEORETICAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=59- 
89, AL 
ENERGY LEVELS AND TRANSITIONS 









































Category 


NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=90- 





149, THEORETICAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 

NUCLEAR PROPERTIES AND REACTIONS, A=90- 

149, EXPERIMENTAL 





ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=150- 
189, THEORETICAL 





ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=150- 
189, EXPERIMENTAL 





RADIOACTIVE DECAY 





ENERGY LEVELS AND TRANSITIONS 
MOMENTS AND SPIN 





NUCLEAR REACTIONS AND SCATTERING. 

SPONTANEOUS AND INDUCED FISSION 

NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, EXPERIMENTAL 





ENERGY LEVELS AND TRANSITIONS 
MOMENTS AND SPIN 





NUCLEAR REACTIONS AND SCATTERING 
SPONTANEOUS AND INDUCED FISSION 
NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 
ENERGY LEVELS AND TRANSITIONS 
SPONTANEOUS AND INDUCED FISSION 
NUCLEAR PROPERTIES AND REACTIONS, A=220 





AND ABOVE, EXPERIMENTAL 
RADIOACTIVE DECAY 





ENERGY LEVELS AND TRANSITIONS 

NUCLEAR REACTIONS AND SCATTERING.. 

SPONTANEOUS AND INDUCED FISSION 
NUCLEAR THEORY 





NUCLEAR STRUCTURE 





NUCLEAR REACTIONS AND SCATTERING 
SPONTANEOUS AND INDUCED FISSION 
NUCLEAR MODELS 





RADIATION AND SHIELDING PHYSICS 
RADIATION PHYSICS 





NEUTRON INTERACTIONS WITH MATTER 
MEDICAL PHYSICS 





DOSIMETRY. 





SOLID STATE PHYSICS 





SUPERCONDUCTIVITY 





GENERAL THEORY 





ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, 
AND THERMAL PHENOMENA 





THEORETICAL PHYSICS 





CLASSICAL AND QUANTUM MECHANICS 
RELATIVITY AND GRAVITATION 
OPTICS 





STATISTICAL PHYSICS AND THERMODYNAMICS 
FUSION ENERGY 





PLASMA RESEARCH 





PLASMA CONFINEMENT AND HEATING 





PLASMA DIAGNOSTICS 
PLASMA KINETICS - EXPERIMENTAL 
PLASMA KINETICS - THEORETICAL 

PLASMA INSTABILITIES 





PLASMA WAVE PHENOMENA 





FUSION POWER PLANT TECHNOLOGY 
BLANKET ENGINEERING 





MAGNET COILS AND FIELDS 





POWER SUPPLIES, ENERGY STORAGE 
COOLING SYSTEMS 





HEATING AND FUELING SYSTEMS 
TRITIUM PROCESSING, ENVIRONMENT AND 
SAFETY. 





3655 
3655 


3655 
3655 
3655 
3655 
3655 
3655 


3656 
3656 
3656 
3656 
3656 
3657 
3658 
3658 
3658 
3659 
3659 
3659 
3660 
3660 


3660 


Category 


COMPONENT DEVELOPMENT AND MATERIALS 
TESTING 





GENERAL AND MISCELLANEOUS 








INFORMATION HANDLING 





CIVILIAN DEFENSE 





CORPORATE INDEX 





AUTHOR INDEX 





SUBJECT INDEX 





CONTRACT NUMBER INDEX 





REPORT NUMBER INDEX 
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COAL AND COAL PRODUCTS 


31452 (DOE/EIA—0008/1(79)) Quarterly report. First quarter 
1979. (Department of Energy, Washington, DC (USA). rors 
Information Administration). Jul 1979. 6lp. NTIS, PC A04, 


AOl. 

Domestic production of energy during the first quarter of 
1979 was 5.1% less than in the fourth quarter of 1978, but 12.7% 
more than the first quarter of 1978, which was affected by the coal 
strike. Domestic consumption of energy during the first quarter of 
1979 was 8.6% more than in the fourth quarter of 1978 and 2.6% 
more than the first quarter of 1978. New imports of energy during 
the first quarter of 1979 were 1.0 less than in the fourth quarter of 
1978 and 2.7% less than in the first quarter of 1978. Specific data on 
coal, natural gas, and petroleum are discussed and tabulated. Produc- 
tion of electricity by utilities during the first quarter of 1979 was 
6.3% higher than for the comparable 1978 period. 


PROCESSING 
REFER ALSO TO CITATION(S) 31530 


for the ne eae on 
health and en of coal gasification and liquefaction 
J. (Mitre Corp., McLean, VA (USA). 
METREK Di). M, May 1979. Contract AC01-79EV10018. 275p. 
rs ae ar M—78-58). NTIS, PC Al2/MF A011. 
urpose of this document is to provide bac und 
annate for poe ts in the Interagency Workshop on the Health 
and Environmental Effects of Coal Gasification and yao 
technologies. The workshop is jointly sponsored by the 
of Energy, the Department of Health, Education and Welfare ar 
the Environmental Protection Agency. The document is an edited 
compilation of information designed to provide a broad view of 
three major coal conversion technologies: coal liquefaction, coal 
gasification, and in situ gasification. The document is organized to 
provide several different cuts of information, depending upon the 
needs of individual users. It consists of five major sections and four 
Appendices containing supporting material. 


31453 CO — eae Dex Background material 
ak 


DESULFURIZATION AND PURIFICATION 
REFER ALSO TO CITATION(S) 31546, 32191, 32192 


31454 (IS-T—905) Rate of oxydesulfurization of coal-derived 

pyrite in hot alkaline solution. Sun, Y. (Ames Lab., IA (USA)). Aug 

1980. agg W-7405-ENG-82. 134p. NTIS, PC A0O7/MF AOI. 
esis. 

The rate of oxydesulfurization of coal-derived pyrite with hot 
dilute sodium carbonate solutions in a fixed bed tubular reactor was 
investigated. Pyrite used in this study was obtained in the form of 
nodules from the refuse produced in cleaning coal. The major areas 
studied included the diffe rence in leaching characteristics of acid 
cleaned pyrite and uncleaned pyrite, the degree of sulfur removal 
from pyrite at different locations in the tubular reactor, the effect on 
sulfur conversion of the gas to liquid volume ratio in the reactor, and 
the effect of various operating conditions including temperature (100 
to 175°C), oxygen ial pressure (3.13 to 13.33 atm.), average 
particle size (114 to 332 ym.), and reaction time. With the fixed bed 
tubular reactor, acid cleaned pyrites gave more consistent results 
than uncleaned pyrites. The de of sulfur extraction decreased 
from the point where the leaching solution entered the reactor to 
where it left and this change appeared to be related to the drop in 


oxygen partial pressure across the bed. Also, the gas to liquid 
volume ratio in Whe reactor affected the sulfur coaviniin, and at 
125°C and 13.33 atm. oxygen pressure the optimum ratio was found 
to be about 0.17. Furthermore, the rate of sulfur extraction increased 
significantly with increasing temperature, increasing oxygen partial 
pressure, and particle size. The unreacted core 
model was used to analyze the leaching process. The results showed 
that diffusion through a hematite shell which forms around a shrink- 
ow of unreacted pyrite controls the overall rate of extraction of 
from the pyrite particles. 


HYDROGENATION 
REFER ALSO TO CITATION(S) 31473, 31482 


ou (BMFT- Pcasaeee Fundamental research at catalysts 

for the hydrogenation of carbon monoxide. Ritschel, M. (Bonn Univ. 
(Germany, F.R.). Inst. fuer Physikalische Chemie). Jul 1980. 138p. 
(In German). NTIS (US Sales Only), PC A07/MF AOl. 

The catalytic hydrogenation of carbon monoxide (Fischer- 
Tropsch synthesis) on iron catalysts is presently applied only in the 
Republic of South Africa to produce aliphatics (alkanes, alkenes, and 
alcohols, ketones, organic acids, etc.). To use this method of coal 
ee economically in Western Europe or in the USA, it is 
necessary to modify the synthesis, e.g., in such a way that predomi- 
nantly gaseous olefins (ethylene, propylene, butylene) are formed. 
For the pret Be irae: ngs of such a process, iron catalysts have been 

studied under uhv and more practical conditions. New information 
about the possibility of influencing the reaction has been obtained. 
On the basis of polycrystalline iron-whiskers, catalysts with high 
olefin selectivity and remarkably long life could be developed. 
Supplementary investigations of the ad- and desorption of (CO, He, 
-products) and the catalytic decomposition of ethyl alcohol led to 

a new formulation of the FT-reaction mechanism. 


31456 (BMFT-FB-T—80-035) New heterogeneous catalysts for 
coal hydrogenation. Weis, A. (Muenchen Univ. (Germany, F.R.). 
Inst. fuer Anorganische Chemie). Jul 1980. 87p. (In German). NTIS 
(US — Culy). PC A0S5/MF AOl. 
part of the present study we investigated the 

possibilty fer improving hydrogenation of coal by a pretreatment 
with compounds, which react to intercalation complexes with h- 
ite. The increased surface area, accessible after this pretreatment, 
a drastic effect, which, however, is overcompensated by the large 
amount of chemicals, needed in the procedure. In the second part 
layered disulfides, capable of forming intercalation complexes have 
been tested as catalysts for coal hydrogenation. Several of these 
render coal (Ruhr II) pyridine-soluble up to 85 to 87%, when 
applied in amounts of 0.07% only at 380°C and a hydrogen pressure 
of 10 bars. Layered sulfides are most effective, in case they can be 
disintegrated into colloidal solutions with individual MS»-layers via 

calation. Among these, sulfides in the systems (Mo,Cr)S», 
(Ti,Sn)S2, Na/sub x/(Co,Nb)S2, Na/sub x/(Ni,Nb)S2, Na/sub x/ 
(Co,Cu,Nb)S2, (Ti,Mo)S2, Na/sub x/(Co,V)S2, and (H2O)/sub x/ 
CrS, are most effective. Deviation from ideal stoichiometry is very 
important. 


31457 Enhanced reactivity of metal-impregnated peat char and 
semicoke during gas phase hydrogenolysis. Tarki, H.T.; Kiennemann, 
A.; Chornet, E. (Universite de Sherbrooke, Quebec). Am. Chem. 
Soc., Div. Fuel Chem., Prepr.; 25: No. 1, 277-285(1979). (CONF- 
800303—P4). 

From 179. national meeting of the American Chemical Soci- 
ety; Houston, TX, USA (23 Mar 1980). 

In the present study, the gas phase hydrogenolysis of peat 
chars prepared at about 540°C and previously impregnated with Fe, 
Ni and Co has been investigated. The following points summarize 
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the main findings: devolatilization of the char is an important factor 
for its subsequent reactivity toward hydrogen. The lower the devo- 
latization temperature prior to ark ey the higher the rate of 
methane formation during hydrogenolysis. The catalytic effect of the 
metals is important at two levels: higher conversions to methane and 
lower temperatures of maximum rate of methane formation. The 
conversion versus was ry can be Oy — by the 
following expression it = kf/sup -f)/sup b/ suggesting a 
kinetic sequence closely related to autocatalytic steps. The oxygenat- 
ed surface play a major role in the methane formation, which 
probably place at the lower temperatures (625 to 700°C) via 
reaction between surface CO and chemisorbed hydrogen catal 

by the metals. Co is the most active of the at this level. At 


higher temperatures (much greater than 700°C), direct reaction of 
hydrogen with the surface carbon atoms also seems to occur. 


GASIFICATION 


REFER ALSO TO CITATION(S) 31486, 31492, 31513, 31531, 
31532, 31533, 31534, 31537, 31717, 32430, 32870 


31458 ag eae ine 121-128) Underground coal 
gasification at Tennessee . Garrard, C.W. Jr. (Basic Re- 


F ustrial energy conservation technol- 
ogy and exhibition; Houston, TX, USA (22 Apr 1979). 

The Tennessee Colony In Situ Coal Gasification Project 
conducted by Basic Resources Inc. is the most recent step in Texas 
lignite. The project, en application of the Soviet technology which 

’ an app fe) technology w 
was mised under 0 feome agvesment in 1975, is a continuation of 
the sey my, Pate eee to examine the feasibility of in-situ lignite 
gasification in Texas which began with a 27-day test burn at a site 
near Fairfield in August of 1976. The objectives of the Tennessee 
Colony Project, are to examine the economic, technological, and 
environmental aspects of a commercial project. The Project, which 
began in A of 1978, utilizes air as the oxidizing agent and is 
ay two anes of —pwy — sim monendly. 

test is y still in progress producing gas with a heat 
content in the range of 80 to 100 Btu. 
31459 (CONF-800610—9) Preparation of a coal conversion sys- 
tems technical data book. Talwalkar, A.T.; Bodle, W.W.; Almaula, B. 
(Institute of Gas Technology, Chicago, IL (USA)). 1980. Contract 
ACO01-76ET 10251. 21p. » PC A02/MF AOl. 

From American Institute of Chemical Engineering confer- 
ence; Philadelphia, PA, USA (8 Jun 1980). 

The purpose of the Data Book is to compile, evaluate and 
correlate data in the fields of coal conversion and utilization (except 
for direct combustion) generated under various DOE projects or 
otherwise available. These prepared data are to be presented in 
forms useful to engineers and scientists engaged in developments 
within the emerging coal conversion and utilization industry. The 
Data Book is being ed in a loose-leaf form that can be updated 
at regular intervals. This is not a research project but rather a critical 
review and evaluation of existing information, correlations, and 

ign techniques as well as — of necessary data. This 
continuing project also brings into focus areas where needed techni- 
cal data are lacking. In the preparation of this Data Book, IGT and 
DOE are making every effort to obtain inputs from potential users 
and to this end have the benefit of a volunteer industrial consultant 
group to review the Data Book program, progress, and priorities. 


31460 (DOE/ET/10188—T1) Coal gasification: Duluth campus 
heating plant. Grate support system failure. (Minnesota Univ., Minne- 
apolis (USA)). 1980. Contract ABO1-77ET10188. 20p. NTIS, PC 
A02/MF AOl. 
During the seventh run there was a complete failure of the 
support system. Two massive holes and numerous cracks 
i the deterioration of the grate holder that had started on the 
fifth run of the ification system. The zero ductile casting was 
aye with water during an emergency loss of blast air with 
resulting depressurization of the producer. The cause of the 
failure was threefold - ar wary f the hot cast iron, low ductility 
in the material used (Meehanite W-1), and high stresses set up in the 
casting at bolting locations. To correct this problem the grate 
support system has undergone the following design changes: (1) The 
structural part of the grate holder will be a plate steel weldment 
welded directly (instead of bolting) to the ash pan. This will elimi- 
nate gasket leaks, give us a more ductile material for transporting the 
stress from the grate to the rotating ash pan, and give us better 
thermal conduction of heat (elimination of gasket fee break) 
from the grate holder to water in the ash pan. (2) The grinding lobes 
will be cast iron wearing attachments bolted to the structural steel 
grate holder. The attachments will be made of a more ductile iron 
than Meehanite W-1. In the future, when the grinding lobes wear, 
they can be replaced without removing the entire grate holder. 
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(DOE/ET/10254—T3) Test and evaluate the TRI-GAS 

coal process. Quarterly report, -June 1980. 

(Bituminous Coal Research, Inc., Monroeville, PA (USA)). Jul 1980. 
Contract ACO1-78ET10254. 17p. NTIS, PC A02/MF AO1. 

Four tests were conducted in the TRI-GAS PEDU. Test No. 
3S-55 was prematurely shut down because of failure of the steam 
voiier. Steay-state operation was not achieved. Following repairs to 
the steam boiler Test No. 3S-56 was conducted. This test was also 
terminated prematurely, due to failure of the power controller for 
the steam boiler. Repairs were again made. In Test No. 3S-57, bed 
temperatures in Stages 2 and 3 were lower than required for gasifica- 
tion, although some reaction occurred at the top of the reactors 
where the tem exceeded 1600 F. The test was concluded 
somewhat a due to plugging of the coal-feed line. PEDU 
Test No. 3S-58, an three-stage test, was conducted in 
June. The heating value of the product gas was about 100 Btu per cu 
ft even Sone Suse of the reactor heaters prevented the Stage 2 
temperature exceeding 1550 F. 


31462 (DOE/ET/13511—T1) Survey of welding processes for 
field fabrication of 2 1/4 Cr-1 Mo steel pressure vessels. Grotke, G.E. 
say ane Research and Cees Center, Pittsburgh, PA 
eS , 3 1980. Contract ACO1-78ET13511. 106p. S, PC 


Any evaluation of fabrication methods for massive pressure 
vessels must consider several welding processes with potential for 
heavy-section applications. These include submerged-arc and shield- 
ed metal-arc, narrow-joint modifications of inert-gas metal-arc and 
inert-gas tungsten-arc processes, electroslag, and electron beam. The 
advantage and disadvantages of each are discussed. ae 
welding can be dropped from consideration for joining of 2 1/4 Cr- 
Mo steel because welds made with this method do not provide the 
required mechanical ies in the welded and stress relieved 
condition. The extension of electron-beam welding to sections as 
thick as 4 or 8 inches (100 or 200 mm) is too recent a development to 
permit full evaluation. The manual shielded metal-arc and sub- 
merged-arc welding processes have both been employed, often to- 
gether, for field fabrication of large vessels. They have the historical 
advantage of successful application but present other disadvantages 
that make them otherwise less attractive. The manual shielded metal- 
arc process can be used for all-position welding. It is however, a 
slow and expensive technique for joining heavy sections, requires 
large amounts of skilled labor that is in critically short supply, and 
introduces a high incidence of weld repairs. Automatic submerged- 
arc welding has been employed in many critical applications and for 
welding in the flat position is free of most of the criticism that can be 
leveled at the shielded metal-arc process. Specialized techniques 
have been developed for horizontal and vertical position welding 
but, used in this manner, the applications are limited and the cost 
advantage of the process is lost. 


31463 (DOE/ET/13511—T2) Development of automated weld- 
ing process for field fabrication of thick walled pressure vessels. 
Technical progress report, second quarter, FY 1980, ending March 28, 
1980. Schneider, U.A. (Westinghouse Electric Corp., Tampa, FL 
(USA). Tampa Div.). 1980. Contract ACO1-78ET 13511. 72p. NTIS, 
PC A04/MF AOl1. 

Progress on a metallurgical contract is reported: (1) specifica- 
tions of 2 1/4 chromium-! molybdenum low alloy steel plate for a 
coal gasification project; (2) methods of welding and analyses of 
helium-argon mixtures for welding; and (3) tensile properties of 
welded joints. (LTN) 


31464 (DOE/METC/SP—80/1) Valve technology development 
at the Morgantown Energy Technology Center. (TRW Energy Sys- 
tems Group, Morgantown, WV (USA)). Nov 1979. Contract AM21- 
78MC08496. 87p. NTIS, PC A05/MF AOl1. 

The Energy Technology Center located at Morgantown, 
West Virgini (METC) is responsible for fluidized bed combustion, 
hot gas cleanup and flue gas desulfurization, coal gasification, and 
coal feeding systems. Valves are inherent in all these activities and 
the Process Technology and Integration Branch has responsibility 
for coal conversion valve technology development at METC. 
During development of second and third generation coal conversion 
and utilization processes, a recurrent _ em was manifested - valve 
failures. The valve failures are typically caused by erosion, jamming, 
or other solids handling related problems and have resulted in 
redundant loops to allow on-stream valve maintenance and replace- 
ment, process redesign to locate valves in a less severe environment, 
use of sacrificial valves, and other r-eans to try to eliminate valving. 
Most of these techniques are expensive, inconvenient, and detrimen- 
tal to the process. The proposed solution is to: define requirements 
for valve service that encompass the most promising coal conversion 
processes; obtain input from valve users; survey the valve industry 
to determine the availability of valves to satisfy the requirements; 
test available valves to ensure their adequacy; and develop new 
valves for a where existing valves are inadequate. The 
Morgantown Energy Technology Center has initiated implementa- 





April 1-June 30, 1980, (Los i 
1980. Contract W-7405-ENG-36. 8p. NTIS, PC A02/ 
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31466 (EPRI-AP—1429) Tongee Senet 

cycle Final report. Oliv ; Shemo, 

S.D. Electric Co., Schenectady, NY CUSA)). Thue 1980. 

167p. a PC A08/MF AOL, sini of on teredigninn «fGen 
This report presents ts of an f.) 

effects on system thermal efficiency of major design variables and 

wer “t~ based on air 


tion options in ~~ cle 
10, 


expander; plant size; use of steam turbines or 
electric motors for oxygen plant compressors; supplementary firing 
of the heat recovery steam generator. The system lormance 
estimates and sensitivity studies have been conducted for integrated 
gasification-combined cycle systems. Cycles combustion tur- 
bines firing at 1985°F (present jahedees 2 208° (next genera- 
tion) and 2600°F and 3000°F (advanced are presented. Based on 
1978 New Source Performance Standards, it is concluded that 
present technology combustion turbines and steam cycle compo- 
nents; the Texaco gasifier/raw gas cooler/ and present technology 
gas cleanup components can be configured into either integrated or 
non-integrated power plants which are competitive with present day 
large coal-fired steam plants which utilize present technology for 
control of SO2, NO/sub x/, fly ash, and emissions to water and land. 
More stringent environmental control standards that now exist or 
it exist in the future, together with advances in combustion 
ines, gasifiers, and raw gas cleanup technology will enhance this 
pros me nny 


31467 (FE—1784-60) Program to discover materials suitable for 
service under hostile conditions in equipment for the gasifi- 
cation of coal and other solid fuels. Annual progress report, January 1, 
1979-December 31, 1979. Schaefer, A.O. (ed.). (Metal Properties 
Council, Inc., New York (USA)). 7 Jul 1980. Contract ACOI- 
76ET 10670. 459p. NTIS, PC A20/MF A0O1. 

This annual report describes poy eneral the progress during 
calendar 1979, on a program under the direction of The Metal 
Properties Council, Inc., designed to screen materials for use in such 
plants with respect to the various unique corrosive environments 
obtaining therein; and, finally, to provide useful corrosion data as 
well as S eliable ‘information on other properties needed for the 
design, construction and — of such plants. This program is 
sponsored in part by the US Department of Energy and in part by 

¢ Gas Research Institute. The pro is being pursued in seven 
pieees. The actual laboratory testing for the first four phases is being 
condested at the IIT Research Institute. The testing necessary for 
= V is being conducted principally at the Southwest Research 
tute. The entire program is monitored by Subcommittee 9 
on Materials for the Gasification of Coal of The Metal Properties 
Council, Inc. A summary of achievements during calendar 1979 
under each phase is given. 


31468 (FE—1784-63) Program to discover materials suitable for 
service under hostile conditions aees S alee Se 
cation of coal and other solid fuels. Quarterly progress report, January 

1, 1980-March 31, 1980. Schaefer, A.O. (ed.). (Metal Foapertion 


Council, Inc., New York (USA)). 19 Aug 1980. Contract ACOI- 
76ET 10670. 153p. NTIS, PC A08/MF he 

ender the direstion of The Metal Properties Council, Inc., designed 
co eusson tacts tor ute inaech pines with caeel ip tee ee 


It may be fed to the gasifier as a water slurry 
concentration ter than 60 (wt) percent. At 1200 

cor haar of iy cuneeeiealé ope estimated to 
hea ered ener 


31470 (FE—2468-71) Materials ym coal conversion and use. 
Volume III. construction for advanced power systems. 


Materials of 
Nangia, V.K. i Societies Commission on 
Ww DC {USA)). Aug 1980. Contract on Energy Tc. 


86p. a AOl. 

ESCOE has reviewed present and past work on behavior of 
materials in coal conversion and utilization working environments. 
Materials of Construction in Atmospheric Fluidized Bed Coal Com. 
Materials of Construction in Senne = uidized Bed Coal Com- 
bustion, Volume II - Materials in Coal 
and Volume III - saad of Gaastention tee Adana Toon 
Systems. Volume III ences My me pene two advanced Solems: (1) 

wer generation systems at sannees Sunes E> 
Srageuned oe es eee Se power plant with 
steam mp foe pees bottoming sa and @) Com ee cycle 
power plant using pressurized fluidized 


31471 (FE—2621-10) Evaluation of high 
protect less alloyed substrates from corrosion in a coal gasification 
atmosphere. Quarterly report, December 1, 1978-February 28, 1979. 
Sadowski, E.P. (International Nickel Co., Inc., Suffern, NY (USA). 
INCO Research and Development Center). 1979. Contract EF-77-C- 
01-2621. 53p. NTIS, PC A04/MF AO1. 

The 1000 hour exposure at 1800°F in the coal gasification 
atmosphere was completed. The gas composition consisted of 12% 
COs2, 18% CO, 24% He, 5% CHs, 1% NHs, 1% HeS, and 39% H20O. 
The gas was exchanged hourly. A detailed description of the test 
procedure and operation is led to this report. Visual observa- 
tion of unwelded samples of the substrate after ex indicate that 
the corrosive environment was quite severe. 304L coupons 
were completely disintegrated and the INCONEL alloy 800H was 
scaled severely. The 310 SS appeared to be reasonably corrosion 
resistant. The overlays of INCONEL Filler Metals 72, and R139 
appeared corrosion resistant whereas the 309 overlay formed a scale 
which spalled. Stress rupture testing of composite specimens is 
essentially complete. The composition of the substrate had most 
effects on the stress rupture strength and the overlaid INCOLOY 
alloy 800H had the highest stress rupture strength. Generally, the 
28 SS Se pennenes eee iat aes eee eee 
submerged-arc process. Microprobe analysis for elemental distribu- 
tion showed that a higher Cr content was maintained for a 
depth in the overlay with the submerged-arc process than with the 
inert gas processes. Conversely, the Fe content of the overlays was 
the lowest with the submerged-arc process. The amount of Cro of the 
overlays deposited by the INCONEL Filler Metal 72 was not 
affected —? by the composition of the substrate except in 
the fusion 


31472 (FE—3031-5(Pt.1)) Design and simulation of a recirculat- 
ing bed —e for coal hydrogasification. Final 


Bierl, T.W.; Bajdos, L.J.; McIver, A.E. (Carnegie- 
Research, Pittsburgh, PA (USA)). Mar 1980. Contract AS0I- 
78ET 13336. 254p. NTIS, PC Al2/MF AOl. 

Part I of this _ opp py 
lating bed hydrogasifier. reactor is designed to operate at 
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1800°F and 44 atm on hydrogen, and it would convert 63% of coal 
carbon. A mechanical design is presented which utilizes U-bend 
crossovers, a unique mechanism for controlling loop pressure bal- 
ance and a oor? coal injector for direct addition of agglomer- 
ating coals. Part II documents the software developed to perform a 
non-linear simulation of a recirculating bed reactor for coal hydroga- 


sification. The software takes the form of a flowsheet simulator of 


limited, yet general applicability. The information herein serves as 
both a user’s manual and a programmer's reference manual. Included 
are descriptions of how to use the software, how it works, and 
source listings of the code developed in DECsystem-20 FORTRAN 
V. Documentation on the use of the simulator for its intended 
purpose is contained in Part I. Part III presents a linear program- 
ming analysis of hydrogasification strategies. It attempts to establish 
the operating conditions of the hydrogasifier by placing it in the 
context of the complete process. most surprising result was that 
a processing strategy which was allowed to produce a char product 
was no more efficient a means of producing methane than was a 
process which converted all of the coal. 


31473 (FE—3031-5(Pt.2)) Design and simulation of a recirculat- 
ing bed reactor for coal hydrogasification. Final report, Part II. 
Software tation of the non-linear simulator. Gajdos, L.J.; 
Bierl, T.W. (Carnegie-Mellon Inst. of Research, Pittsburgh, PA 
(USA)). Mar 1980. Contract ASO1-78ET13336. 178p. NTIS, PC 
A09/MF AOl1. 

This report documents the software developed to perform a 
non-linear simulation of a recirculating bed reactor for coal hydroga- 
sification. The software takes the form of a flowsheet simulator of 
limited, yet general applicability. The information herein serves as 
both a user’s manual and a programmer's reference manual. Included 
are descriptions of how to use the software, how it works, and 
source listings of the code developed in DECsystem-20 FORTRAN 
V. Documentation on the use of the simulator for its intended 
purpose is contained in a companion volume to this report. 


31474 (FE—3031-5(Pt.3)) Design and simulation of a recirculat- 
ing bed reactor for coal hydrogasification. Final report, Part III. 
Linear analysis of hydrogasification strategies. McIver, 
A.E.; Bierl, T.W.; Gajdos, L.J. (Carnegie-Mellon Inst. of Research, 
Pittsburgh, PA (USA)). Mar 1980. Contract AS01-78ET 13336. 179p. 
NTIS, PC A09/MF AO1. 

This report describes an initial attempt to examine the impli- 
cations of the process design on the recirculating bed Seieneneiiier 
(RBR) operating conditions and the efficiency of RBR hydrogasifi- 
cation. The results are both informative, and at times, counter- 
intuitive. The design and simulation of a recirculating bed reactor for 
coal hydrogasification requires that standards of performance be 
established for the hydrogasifier’s operation. Primarily this means 
specifying optimal operating conditions - temperature, pressure, and 
carbon conversion; however, it also means identifying the best 
mechanisms for control of the reactor heat balance - i.e., heat 
recovery and/or heat addition. Unfortunately, the criteria for speci- 
fying the hydrogasifier’s optimal process design encompasses the 
entire process. Two reasons account for this statement: first, within a 
product (methane); and, second, the process thermal efficiency ulti- 
mately dictates how much carbon is converted to methane. Thus, the 
design of the hydrogasifier is implicitly controlled by the process 
design. Alternate routes to methane production include both direct 
hydrogenation of coal and methanation of carbon monoxide with 
hydrogen. In turn, the hydrogen used in each of these previous 
reactions can be produced in a variety of ways. The key to effective 
process design is to select an optimal arrangement of these reactions 
such that a maximum thermal efficiency is achieved. 


31475 (IITRI-M—6043-7) Design, engineering and evaluationn 
of refractory liners for slagging gasifiers. Seventh quarterly technical 
progress report, April 1-June 30, 1980. Firestone, R.F.; Hales, C.; 
Greaves, M.J. (IIT Research Inst., Chicago, IL (USA)). Jul 1980. 
Contract AC05-78OR 13410. 33p. NTIS, PC A03/MF AO1. 
Temperatures in slagging gasifiers are in the 2500 to 3300°F 
range, which limits the materials that can be used. In addition, the 
combination of high pressure (up to 1500 psi) with water vapor and 
the presence of carbon monoxide and hydrogen can present corro- 
sion problems for refractories. The silica in aluminum silicate materi- 
als is chemically attacked by hydrogen and may be removed either 
by formation of volatile silicon monoxide, or hydrosilicic acid, 
which is leached out and redeposited in another area of the gasifier. 
The action of carbon monoxide on iron compounds in refractories is 
also disruptive. Potential refractory failure mechanisms in coal gasi- 
fier assemblies include: gaseous corrosion from hydrogen, steam, 
carbon monoxide, carbon dioxide and alkalies; slag corrosion; abra- 
sion and erosion due to high velocity particles in gas streams; 
thermomechanical failures resulting in hot spots on the shell; and 
condensation of acids when the steel shell temperature is below the 
acid dew point. Low iron, high alumina refractories are the present- 
ly preferred materials for coal gasification plants. The atmospheres 
and other conditions found in vessels used in coal gasification require 
the use of dense and insulating high Al,O; refractory shapes and 
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castables. Considerable research is required to establish optimum 
refractory system and design methods for slagging coal gasifiers. 
This program is a first attempt at the required research. 


31476 (ORNL/TM—7232) Fossil energy materials needs assess- 
ment. King, R.T.; Judkins, R.R. (comps.). (Oak Ridge National Lab., 
TN (USA)). Jul 1980. Contract W-7405-ENG-26. 144p. NTIS, PC 
A07/MF AOl1. 

An assessment of needs for materials of construction for fossil 
energy systems was pneees by ORNL staff members who con«duct- 
ed a literature search and interviewed various individuals and orga- 
nizations that are active in the area of fossil energy technology. 
Critical materials problems associated with fossil energy systems are 
identified. Background information relative to the various technol- 
ogies is given and materials research needed to enhance the viability 
and improve the economics of fossil energy processes is discussed. 
The assessment is presented on the basis of materials-related disci- 
plines that impact fossil energy material development. These disci- 
plines include the design-materials interface, materials fabrication 
technology, corrosion and materials compatibility, wear phenomena, 
ceramic materials, and nondestructive testing. The needs of these 
various disciplines are correlated with the emerging fossil energy 
technologies that require materials consideration. Greater emphasis 
is given to coal technology - particularly liquefaction, gasification, 
and fluidized bed combustion - than to oil and gas technologies 
because of the perceived inevitability of US dependence on coal 
conversion and utilization systems as a major part of our total energy 
production. 


31477 (UCID— 18748) Statement by Douglas R. Stephens, Proj- 

» in situ coal gasification, Lawrence Livermore National 
Laboratory to the Subcommittee on Energy Research and Develop- 
ment Senate Committee on Energy and National Resources. Stephens, 
D.R. (California Univ., Livermore (USA). Lawrence Livermore 
National Lab.). 29 Jul 1980. Contract W-7405-ENG-48. 24p. NTIS, 
PC A02/MF AOl1. 

As a result of the repeated demonstrations of technical feasi- 
bility, underground coal gasification is becoming recognized as one 
of the most promising methods to produce clean fuels from deep 
unusable coal. Successful use of the technology would quadruple the 
US proven reserves of coal: from 0.4 trillion to 1.8 trillion tons. Such 
a resource, which is over twice the energy equivalent of the total 
recoverable oil in the world, is enough to last for hundreds of years. 
The cost of products such as synthetic natural gas or gasoline, which 
are so vital to our nation’s economy, are estimated to be competitive 
with conventional sources. The process is environmentally benign. 
The Underground Coal Gasification and Unconventional Gas Re- 
search, Development, and Demonstration Act provides the goals 
and funding needed to develop commercial underground coal gasifi- 
cation within ten years, and with a very reasonable budget. UCG 
can make a significant and positive impact on the US energy 
economy if the bill is enacted. 


LIQUEFACTION 


REFER ALSO TO CITATION(S) 31456, 31459, 31462, 31464, 
31469, 31476, 31481, 31512, 31518, 31520, 31717, 32558, 32875 


31478 (CONF-800806—35) Assessment of current research and 
development in support of the US liquefaction demonstration plants 
program. Rodgers, B.R.; Edwards, M.S.; Brown, C.H.; Carlson, 
P.K.; Gambill, W.R.; Gilliam, T.M.; Holmes, J.M.; Krishnan, R.P.; 
Parsly, L.F. (Oak Ridge National Lab., TN (USA)). 1980. Contract 
W-7405-ENG-26. 7p. NTIS, PC A02/MF AO1. 

From 15. intersociety energy conversion engineering confer- 
ence; Seattle, WA, USA (18 Aug 1980). 

A program for demonstration of Solvent Refined Coal (SRC) 
technology at the 6000-ton/day level has been undertaken by the US 
Department of Energy (DOE) in conjunction with two industrial 
groups. The SRC-I process produces a clean solid boiler fuel with 
one stage of reaction. The SRC-II process produces a distillate liquid 
boiler foel. The SRC-I and SRC-II processes are emerging technol- 
ogies which are the focus of a number of current research and 
development (R & D) activities, including a 30- to 50-ton/day pilot 
plant operating at Ft. Lewis, Washington, a large process develop- 
ment unit (3 to 6 tons/day) operating at Wilsonville, Alabama, and 
numerous smaller-scale efforts within industry, at universities, and at 
government laboratories. In addition, other R & D activities, which 
do not focus directly on SRC technology, are providing results that 
are germane to the SRC Demonstration Projects. Personnel at the 
Oak Ridge National Laboratory (ORNL) have assessed current R & 
D activities and developed recommendations for R & D activities 
needed for adequate SRC demonstration plant designs. The results of 
this assessment include detailed discussions of current and planned R 
& D relevant to the problems identified and suggestions for appro- 
priate R & D activities to support the designs for the SRC demon- 
stration plants. Four classes of R & D activities are suggested: (1) 
continuation of present and planned activities: (2) coordination of 
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present and proposed activities and results; (3) extension/redirection 
of activities not involving major equipment purchase or modifica- 
tions; and (4) new activities. 


31479 papas fence ih, Solvent Refined Coal (SRC) proc- 

ess. Research and development a oe No. 53, interim report No. 29, 29, 
August-November, 1978. Volume VI. Process gg unit stud- 
ies. Part 1. (Pittsburg and Midway Coal Mining Co., Denver, CO 
(USA)). Jan 1980. Contract ACO1-16ET 10104 136p. NTIS, PC 
A07/MF AO1. 


This report presents the results of seven SRC-II runs on 
Process Development Unit P99 feeding Pittsburgh Seam coal. Four 
of these runs (Runs 41-44) were made feeding coal from the Robin- 
son Run Mine and three (Runs 45-47) were made feeding a second 
shipment of coal from the Powhatan No. 5 Mine. This work showed 
that egy Ben wee these coals i a eens anes eal the — 
process. Inc ver oui ydrogen pressure from 
ee 1y 1300 to about 1400 psia aid not have a significant 

ect on yields from Robinson Run coal, but simultaneously increas- 
ing coal concentration in the feed slurry from 25 to 30 wt% and 
decreasing the percent recycle solids from 21% to 17% lowered 
distillate yields. With the Powhatan coal, a modest increase in 
boiling temperature (approximately 35°F) at the 10% point) of the 
— solvent had essentially no effect on product while 
lowering the average dissolver temperature from 851°F to 842°F 
reduced gas yield. 


31480 (DOE/ET/10104—72) Solvent Refined Coal (SRC) proc- 
ess: trace elements. Research and development report No. 53, interim 
report No. 31, August 1976-July 1977. Volume III. Pilot plant devel- 
opment work. Part 6. (Pittsburg and Midway Coal Mining Co., 
Englewood, CO (USA)). Mar 1980. Contract AC01-79ET10104. 
98p. NTIS, PC A05/MF AO. 
Results are presented on a study of the distribution and fate of 

34 trace elements in the Solvent R Coal Process 
pl lant located at Fort Lewis, Washington, and opera 

ittsburg and Midway Coal Mining Co. under contract with the US 
Department of Energy. Neutron activation analysis was used to 
determine Ti, V, Ca, oe , Cl, Mn, As, Sb, Se, Hg, Br, Co, Ni, Cr, 
Fe, Na, Rb, Cs, K, Sc, Eu, Sm, Ce, La, Sr, Ba, Th, Hf, Ta, Ga, 
Zr, and Cu in feed coals, process solvent, Solvent Refined Coal 
(SRC), mineral =e eo wet Filter cake, by-product solvents, process 
and effluent waters and by-product sulfur. The sample points were 
chosen such that the major process streams were adequately de- 
scribed and that the major input and output materials were included. 


Atomic +e aro lhotometry was used to measure the toxic 


elements Pb, t-derived solvents, effluent water and 
Hamer leak we -tng Specific ae were developed for analysis 
of a wide range of material co itions. The neutron — 
analysis procedures were divided into short and a ee 

rocedures for elements with short half lives (less than 3 hours) ae 
intermediate to long half lives ( 8 hours to 5.2 years). Data are 
presented for a third equilibrium set of samples from the SRC-I 
process and camgrens 9 Sp Cane se sarees Sees. A 
material balance (or budget) was calculated for each element from 
the concentration data and the yields of each process fraction. Data 
are also presented on a study of carbon monoxide addition to the 
hydrogen stream and its effect on trace elements, and trace element 
data on a study of thirty-six plant effluent water samples taken 
during an SRC-I production run. 


31481 (DOE/ET/10673—T1) Transition metal-graphite cata- 
lysts for production of light hydrocarbons from synthesis gas. Interim 
report, August 1, 1976-April 30, 1978. Rosynek, M.P. (Texas A and 
M Univ., College Station (USA). t. of oye Sed 1978. 
Contract AC01-76ET 10673. 18p. NTIS, PC A02/MF 

The unusual and potentially significant dude behaviors 
exhibited by iron- and, particularly, cobalt-graphite intercalates 
during CO hydrogenation warrant continued investigation, using a 
differential/integral flow-type reactor capable of 2 at elevat- 
ed reaction pressure, i.¢., 0 to 300 psig. Such a system will enable 
further characterization of these catalysts to be made in at Jeast three 
important, but heretofore unexamined, areas: this will permit the 
rapid acquisition of such important data as comparative turnover 
frequencies and apparent activation energies for conversion. The 
accuracy, convenience, and flexibility of the measurements will be 
greatly improved with a flow-type reaction system. Measurements of 
deactivation properties perforce require the use of a flow reactor and 
cannot be meaningfully made using a closed reaction system. Partic- 
ular emphasis will be placed on establishing the effects of varying 
pretreatment conditions on activity/selectivity responses of the gra- 
phitic materials compared to their supported homologs. Additional 
information about catalyst col properties and consequent mass 
balances will also be obtainable from such experiments. The most 
important information accessible by an elevated-pressure flow reac- 
tor are the comparative dependences of product selectivities on 
reaction pressure for both pairs of catalysts. In view of the already 
— tendency of iron- and cobalt-graphite catalysts to produce 
longer average product molecules than their spported counterparts, 


COAL AND COAL PRODUCTS 


drogenation. 
AY. Cees Corp., 
Energy Systems Group) 1979. Contract -76-C-01-2044. 2Ip. 
NTIS. PC A02/MF AO 
Seven additional reactor tests were made in the 1 TPH PDU; 
five of these were greater than 1 hour in duration. 
have been made with the PDU since the installation 


ion tests 

believed to be liquid Sccihcien Siva Salaminiel tet 
hardware problems were encountered which slowed the test fre- 
quency somewhat. However, all of these have been re- 
solved. Excessive char carryover into the li uct 
system was Fp vate p Sayin oo tests. resulted from 
overfilling o' main char receiver oo to diag patemeene 
of the char removal system and, as a uence, cleaning of the 
condensers was required several times. By li the coal flow 
canes 60 << 1B cher coucpover to al 6 pa Te 
main injector inj pressure was steadily increasing with 
continued use of the injector. ore, reactor was 
bled and the i wr inspected. After ~ 60 tests, the i 
suffered some t-induced distortion i 
‘aera Ryo 5 Such ge ony By allh. 
ydrogen-mode injector planned for 
tion and checkout of the water-cooled heat recovery 
was completed and testing is — yo Construction 
prmee nh — is continuing. process economic study i 
gressing well 


31483 (FE—2566-39) Upgrading of coal liquids. Hydrotreating 
and fluid catalytic cracking of SRC-II process derived gas oils. Interim 
report. Riedl, F.J.; deRosset, A.J. (UOP, Inc., Des Plaines, IL 
(USA). Corporate Research Center). Jul 1980. Contract ACOI- 
77ET10131. 88p. NTIS, PC A05/MF AOI. 
bic ty re Se Os SO at De onan e 
commercial and fluid catal: 
— to eo anne the SRC- All FCC 
Ss wall to these ahation were the 400°F" from the 
raw and a products. bp og! sone pe Foc feedstocks, 
ranging in hydrogen content from to wt-% were prepared 
by topping the raw SRC-II gas oil and hydrotreated SRC-II prod- 
ucts to remove 400°F~ material. Rerunning the raw SRC-II feed to 
remove 5.2 wt-% of the bottoms removed most of the heptane 
insolubles and Conradson carbon precursor. The UOP DCB catalyst 
was used for hydrotreating the raw SRC-II stock. Results of fluid 
catalytic cracking showed that feed hydrogen content is a dominant 
factor in conversion and yield structure. As the feed hydrogen 
content increased, both conversion and gasoline yield increased, and 
penn ition decreased. In the of conditions investigated, 
esearch octane numbers of 97.5 to 106.7 were obtained. 
wields of 650°R minus distillates generated were as high as 93 
vol-%. The yield and quality of alkylate from Cs/C, products were 
estimated to be comparable to those obtained from 
petroleum derived vacuum gas oil provided the degree of h 
treatment is sufficient. It is concluded that SRC-II gas oil, or other 
coal derived distillate of smilar quality, can be processed into high 
= gasoline by use of current hydrotreating and FCC technol- 


aie (FE—2781-5) Deuterium tracer method for investigating 

the chemistry of coal liquefaction. Quarterly technical 
October-December 1979. Skowronski, R.P.; ~ ag J.J.; Heredy, 

(Rockwell International Corp., Canoga Park, CA (USA). 

Systems oo. Jan 1980. Contract AC01-77ET11418. 40p. 

PC A03/MF Ai 


sem a ipiragueaion 
deuterium, or nitrogen 


a and solvent hy: . Experiment 

fi) | y deuterated solvent and protium gas, (2) fully deuterated 
solvent and nitrogen, and (3) the all-protium form of the solvent 
with deuterium gas. The nitrogen atmosphere eliminates any reac- 
tion mechanisms in which radicals are stabilized by gas-phase hydro- 
gen. Coal injection and rapid cooldown were used to 
provide a well-defined reaction time. The combined solid and liquid 
products were solvent-fractionated into oil, 





(FE—2781-6) Deuterium tracer method for investigating 
the chemistry of coal liquefaction. technical progress report, 
January-March 1980. Skowronski, R.P.; Ratto, J.J.; Goldberg, I.B.; 
usa —_ A. (Rockwell International Corp., Canoga Park, CA 

Systems Group). -— 1980. Contract ACOI- 
meri. 3 . NTIS, PC A04, AOl. 

The deuterium tracer method provides information on where 
the hydrogen is incorporated into the coal structure di hydroge- 
nation. Emphasis has been placed upon donor solvent hydroge- 
nation. Six experiments have been carried out. Tetralin or tetralin-di2 
in a protium, deuterium, or nitrogen atmosphere was used to eluci- 
date the roles of gas-phase and solvent hydrogen in donor solvent 
coal hy: . In an experiment with deuterium gas and tetra- 
lin, while 1 .5 atom % deuterium was incorporated into the tetralin, 
38 atom % was incorporated into the coal products. When protium 
gas and tetralin-di2 were used, 23.4 atom % protium was taken up by 
the tetralin-di2 and 23 atom % deuterium was incorporated into the 
coal. When gas-phase hydrogen and a donor solvent are present, the 
net hydrogen uptake by the coal is about 1.5%, and it is 1.1% when 
a nitrogen atmosphere is used with a donor solvent. When fully- 
deuterated tetralin is used as the solvent, whether or not 'H2 is 
ow. © an Jagan: mam protium distribution of approximately 8% in 

m pee 17% in the f-positions, and 75% in the a- 
poh srscyy und in the recovered tetralin-d/sub x/. The coal 
products from these experiments show preferential deuterium incor- 
— in a-aliphatic and aromatic positions; the structural position 

susceptible to deuterium incorporation is the A-aliphatic <4 
tion. On the basis of these results, it is clear that hydrogen from the 
gas phase is oeitede into the donor solvent. results 
suggest that the a-aliphatic radical of the tetralin may act to channel 
gas-phase hydrogen into the coal during liquefaction. 


31486 (FE—2893-52) EDS coal liquefaction process develop- 
ment. Phase V. Monthly technical progress report, June I-June 30, 
= Epperly, W.R. (E: an aud a , Flor- 

ham Park, NJ (USA)). Jul 1980. fe ABO1-77ET 10069. 54p. 
NTIS, PC A04/MF A01. 

High pressure bottoms recycle operations were conducted on 
the 50 pounds/day Recycle Coal Liquefaction Unit (RCLU) with 
Texas lignite from the Big Brown mine. Results indicate that signifi- 
cant conversion, yield and unit operability advantages can be ob- 
tained with Big Brown ae ite b in the bottoms recycle 
mode, as compared to only fi 
the one ton-per-day Coal Uiguieden Pilot Plant (CLPP) showed 
that the C,-1000°F distillate yield was approximately 44% based on 
dry, ash-free coal compared to 47% for Wyoming subbituminous 
coal. No unusual coal-specific problems were noted. 

— aon uefaction of neat bottoms on the Once Through Coal 
nit (OTCLU) showed significantly higher (C,- 
liquid make and 1000°F* conversion for single CLPP 
compared with equilibrium CLPP recycle ———— 
on an en % screening study to determine th 
high pressure bottoms recycle on the relative economics of 


Pp y 

taken to evaluate various methods of calculating the Required Initial 
Selling Price (RISP) of coal liquids. Heat and material balances were 
comp! to simulate high press sos ure vacuum bottoms recycle oper- 
ations at ECLP within the fuel gas treating and DEA regeneration 
areas of the plant. A research guidance study was initiated to select 

preferred bottoms recycle operating conditions for subsequent 
CLPP operations with Wyoming yodak mine) coal. Fluid bed 
combustion of vacuum bottoms to supply high-level process heat 
provides incentives comparable to hybrid boilers, another direct 
combustion option. Research and development on coal slurry fired 
heaters, conducted by outside organizations, is currently being re- 
viewed. 
31487 (FE—3048-4) Molten alkali metal hydroxide catalyzed 
coal 1979. — 


Final report, October 1 
R.P.; Heredy, L.A. (Rockwell International a 
in 


ronski, 
Alto, CA (USA). Energy Systems Group). Mar 1980. 
ACO01-78ET 13377. 124p. Nris. PC A06/MF AOl. 

The most important results of this research are the following: 
With a 2/1 NaOH melt/coal ratio, conversions of >80% and liquid 
yields of >50% can be achieved under hydroliquefaction conditions 
using tetralin. NaOH is a more effective catalyst than KOH. NaOH 
affords very good heteroatom removal, particularly with respect to 
sulfur and nitrogen. At 400°C, some improvement in liquefaction is 
noted compared with the reaction at 425°C. Contacting is very 
important. Preliminary experiments indicated that impregnation of 
small amounts (2 wt %) of NaOH has some catalytic effect and 
improves conversion. Inconel 671 is a satisfactory material of con- 
struction for use with NaOH under hydroliquefaction conditions. 
Inconel 600, 617, 625, and 671 were tested as potential materials of 


apor phase showed even less. 
src tack ofthe sampen i the 


ae Stability of coal-derived particles in or- 
Rodgers, B.R. (Oak Ridge National Lab., TN (USA)). 
4 1980. Contract W-7405-ENG-26. 233p. NTIS, PC All/MF 


Feels tnt yenstotty - been shown by a number of experi- 
menters to produce of particles in coal liquids. Micro- 
various solutions of the com ny classes 

that ag- 


aqueous electrolyte systems have been well established. A 
authors have attempted an extrapolation to organic systems, general 
ly concluding that, if ph pee ¢ charge exists, the stability criteria 
for aqueous systems can be used by taking into account the extended 
double layer of charge that exists in organic systems. With this 
consideration, the double layer repulsion-van der Waals attraction 
model indicates that the oe SY Saree on Se on cues ea 
cles is sufficient for stability without the necessity to consider other 
factors such as steric hindrance. The zeta potentials measured herein 
ees ee re oe eee Oe Ce ee & Seer 
mined by settling characteristics. A mechanism for establishing the 
surface charge was developed based on conclusive observations 


ae Coaloid model explains the high stability of particles in 
liquids. The stability of coal-derived materials during long-term 
storage was also an area of particular interest. 


31489 (ORNL/TM—5684) Performance of hydroclones for re- 
moving particles from viscous liquids. Talbot, J.B. (Oak Ridge Na- 
tional Lab., TN (USA)). Aug 1980. Contract W-7405-ENG-26. 116p. 
NTIS, PC ‘A06/MF AOI. 

The performance of a l-cm diam, Dorr-Oliver hydroclone 
with slurries con ~ 5 wt % solids in water-glycerin solutions 
was studied to evaluate the effects of fluid viscosity. Micron-sized 
— of low-density solids (aluminum oxide, test dust, fly ash, or 

lin) were removed from solutions with viscosities ranging from 1 
to 85 cP. Pressure drop across the hydroclone increased with 
increasing feed rate and viscosity. Gross and centrifugal efficiencies 
were found to increase with flow rate and decrease with viscosity. 
Liquid viscosities >10 cP had deleterious effects on the pressure 
drop and efficiency; thus useful separations were not attained. The 
particle diameter, corresponding to a point efficiency of 50%, de- 
creased as the product of the inlet Reynolds number and the solid-to- 
liquid density ratio increased. The reduced efficiency curve was 
found to characterize the hydroclone performance. 


31490 (ORNL/TM—7365) Metallographic of sur- 
veillance coupons from the Wilsonville, Alabama, Solvent Refined Coal 
Pilot Plant, 1977-1978. Baylor, V.B.; King, R.T.; Leslie, B.C.; 
Crouse, R.S.; Patko, A.J.; Taber, K.C. (Oak Ridge National Lab., 
pl boy Jul 1980. Contract W-7405-ENG-26. 83p. NTIS, PC 
A 

Commercialization of the solvent refined coal (SRC) process 
requires corrosion-resistant yet economical materials of construction. 
A corrosicn surveillance program was initiated at the Wilsonville, 
Alabama, SRC pilot plant to expose racks of welded specimens of 
engineering alloys to the various process conditions in major plant 
vessels. To observe the long-term cumulative exposure effects, sec- 
tions were taken from the specimens after six months. The cou 
were replaced in the vessels for another year and then reexamined. 
These sections were evaluated at ORNL by standard procedures. 
Microprobe analyses were performed on the scale on selected speci- 
mens. The scale, both on and below the surface, proved to be 
varying complex mixtures of oxides and sulfides sometimes inter- 
mixed with process stream material. Weight change records indicate 
that corrosion was not a serious problem during these exposures, 
with the coals processed to date. 


31491 ae lm oa we Kinetics and mechanisms of the hy- 
droliquefaction of coal: Illinois No. 6, Burning Star Coal in SRC-II 
heavy distillate. Thomas, M.G.; Bickel, T.C. (Sandia Labs., Albu- 
uerque, NM (USA)). 1980. Contract AC04-76DP00789. 12p. 
CONF-800929—1). NTIS, PC A02/MF AOl1. 
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rom American Chemical Society fall meeting; San Francis- 
wach USA (19 Sep 1980). 

In order to sablish a kinetic model for coal liquefaction, we 
have endeavored to determine a stepwise reaction mec . The 
proposed first step is the dissolution of coal. Data from microreactor 
runs in the temperature range 275-375°C - below typical liquefaction 
temperatures - are presented in Table III. There is a small solubility 
of coal in the solvent at low temperatures, and marked increases at 
temperatures between 275°C and 350°C. Equilibrium in terms of gas 
make and solubility are attained rapidly. Up to 350°C, the SRC-II 
solvent is depleted. Solvent is a reactant with coal. The stoichio- 
metry of the coal-solvent reaction can be estimated by weight loss of 
solvent and net THF sols. Based upon these data, it appears that the 
reaction can be represented as 1 Coal + 3 Solvent — 3 Preasphal- 
tene. This stoichiometry is also consistent with published views for 
molecular weights of solvent (250), preasphaltene (1000), and coal 
(225v). The stoichiometry and pet ater. molecular weights estab- 
lish a mass balance for the initial dissolution step. It is seen that it is 

rimarily the pentane insoluble fraction of the initial solvent - the 

vier, more functional portion - that reacts with coal in this initial 

reaction. The second reaction step appears to be the decomposition 
of preasphaltene. 


31492 (UCRL-Trans—11604) Motor fuels and SNG from coal. 
Hiller, H. Translated from Erdoel-Erdgas Z.; 96: 76-80(1980). 26p. 
NTIS, PC A03/MF AO1. 

The classical coal-conversion processes for the production of 
motor fuels must be adapted to present economic and production 
conditions. Only the process sequence for Fischer-Tropsch synthesis 
plants has undergone continuous further development, stimulated by 
th existence of large industrial plants in this sector. Recently, metha- 
nol synthesis based on coal gasification and followed by gasoline 
synthesis has become possible on a large industrial scale. The econo- 
my of the various processes for converting coal to motor fuels and 
SNG is compared. It is observed that there are proven conversion 
processes which guarantee competitive supplies in view of the price 
trend in the crude-oil market. Immediate construction of such plants 
to — the dependence of West Germany on crude-oil supplies is 
advisable. 


31493 179th national meeting of the American Chemical Society. 
Vol. 25, No. 1. Liquid fuels from coal; coal liquids upgrading; and 
utilization of peat and lignite. Washington, DC; American Chemical 
Society (1979). 301p. (CONF-800303—P4). University Microfilms 
International, Ann Arbor, MI $8.00. 

From 179. national meeting of the American Chemical Soci- 


ety; Houston, TX, USA (23 Mar 1980). 
The American Chemical Society, Division of Fuel Chemistry, 
held symposia on liquid fuels from coal, coal liquids apeeete. and 


utilization of peat and lignite at Houston, Texas, March 23-28, 1980. 
Volume 25, No. 1, con‘ains preprints of papers presented. Twenty- 
four papers have been entered individually into EDB and ERA. 
(LTN) 


31494 Continuous hydroliquefaction tests of Australian brown 
coal, Kelvin, N.V.P.; Lim, B.P.K.; Fredrickson, P.W. (Australian 
Coal Industry Research Labs., Ltd., North Ryde, Australia). Am. 
Chem. Soc., Div. Fuel Chem., Prepr.; 25: No. 1, 10-15(1979). (CONF- 
800303—P4), 

From 179. national meeting of the American Chemical Soci- 
ety; Houston, TX, USA (23 Mar 1980). 

The Australian state of Victoria possesses huge proven re- 
serves (66.7 x 10° tonnes) of brown coal which have been shown (1- 
3) to be highly suitable for hydrogenation to liquid fuels. Previous 
ACIRL (3) batch autoclave tests on Victorian brown coal gave 
toluene-soluble liquid yields of 61% when hydrogenated in tetralin 
at 400°C for 4 hours at hydrogen pressure of around 21 MPa. 
Moreover, high yields of oil have been reported for the hydrogena- 
tion of German brown coals (similar to the Victorian variety) in 
large-scale continuous operations. Hydroliquefaction tests on a Vic- 
torian brown coal in ACIRL’s | kg/h continuous reactor unit are 
reported here. The unit and supporting equipment have been de- 
scribed earlier with reference to black coal hydrogenation tests. 


31495 Comparison of methods for the determination of asphal- 
tenes, oils and insolubles. Part II. Schultz, H.; Mima, M.J. (Dept. of 
Energy, Pittsburgh, PA). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 
25: No. 1, 18-24(1979). (CONF-800303—P4). 

From 179. national meeting of the American Chemical Soci- 
ety; Houston, TX, USA (23 Mar 1980). 

This study has shown that materials high in asphaltenes are 
more difficult to analyze for their asphaltene content than materials 
of moderate asphaltene content. Indeed, one of the test methods 
failed completely to work with the test sample. As authors of the 
method report successfully applying the method to an SRC-I materi- 
al, it was concluded that our results were caused by either of two 
things. First, — the specifications spelled out in the method 
were met, the Soxhlet thimbles were obtained from a different 
manufacturer than used by the originators and therefore may have 
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been of a different porosity allowing fine particles through. Second, 
the SRC used was different than that reported on and may have been 
ground to a different average particle size. Four of the methods 
worked but were less precise, required more effort and produced 
analyses at a lower rate than they did with the more tractable 
medium asphaltene material. In spite of all the above, methods A, B, 
D, and E could be used to analyze high asphaltene materials but 
each will produced different results with the same material. Clearly a 
standard method is called for but whether one method can be 
devised that will be usable with coal derived materials of widely 
varying asphaltene content is problematical. 


31496 Composition of liquids from coals of different rank. Sturm, 
G.P. Jr.; Dooley, J.E.; Thomson, J.S.; Woodward, P.W.; Vogh, J.W. 
(Dept. of Energy, Bartlesville, OK). Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 25: No. 1, 25-36(1979). (CONF-800303—P4). 

From 179. national meeting of the American Chemical Soci- 
ety; Houston, TX, USA (23 Mar 1980). 

On the whole, the compositional studies showed the coal 
liquids upgraded to about the same level of nitrogen removal were 
much more alike than different. There was some scatter in the 
compositions in terms of number of rings per molecule but no 
consistent trend with the rank of coal. Although the ranks of the 
coals covered the full range of practical interest for liquefaction, 
selection of additional coal samples covering an even greater range 
of coal rank might be of value in determining any possible 
dence of coal liquid composition upon coal rank. The extent of 
upgrading influenced the ring-number distribution for liquids from a 
given coal. More extensive upgrading produced larger amounts of 
low-ring-number compound types, due in part to greater removal of 
heteroatoms and to additional cracking of alkyl linkages between 
ring systems. Finally, taking the results of this compositional study in 
conjunction with the results of the preparation of the coal liquids, 
liquids from lower-rank coals were more easily upgraded and some- 
what more cracking to lower molecular weight components oc- 
curred at a given severity of upgrading. 


31497 Chemical composition of raw and upgraded anthracene oil 
and the chemistry of coal liquids upgrading. Scheppele. S.E. (Oklaho- 
ma State Univ., Stillwater); Greenwood, G.J.; Pancirov, R.J.; Ashe, 
T.R. Contract EX-76-C-01-2011. Am. Chem. ‘Soc., Div. Fuel Chem., 
Prepr.; 25: No. 1, 37-46(1979). (CONF-800303—P4). 

From 179. national meeting of the American Chemical Soci- 
ety; Houston, TX, USA (23 Mar 1980). 

Anthracene oil was hydrotreated using flow-through trickle- 
bed reactors containing Co-Mo-alumina catalysts (3). The conditions 
are specified in Table I. Samples of the feedstocks and four reaction 
mixtures were separated using cation, anion, and complexation chro- 
matography (4). The compound types and the weight percents of the 
individual homologs present in the acid, base, neutral nitrogen, and 
hydrocarbon + ether (neutral) fractions were determined from hi 
and low-resolutions FI/MS and high-resolution 70-eV EI/MS. 
basic and neutral fractions were subjected to GC/MS analysis. The 
salient results are summarized. 


31498 Liquid sulfur dioxide: as an agent for upgrading coal 
liquid. Philip, C.V.; Zingaro, R.A.; Anthony, R.G. (Texas A and M 
Univ., College Station). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 25: 
No. 1, 47-52(1979). (CONF-800303—P4). 

From 179. national meeting of the American Chemical Soci- 
ety; Houston, TX, USA (23 Mar 1980). 

An approach to processing coal-derived liquid to utilize ad- 
vanced petroleum refining technology. Physical and chemical char- 
acteristics of the coal liquid currently produced from the pilot plants 
is different from that of petroleum crude. Although various coals 
may appear different, there is a striking similarity in the nature of 
major chemical species present in the coal liquids from different 
sources. Analytical data on various coal liquids and various distilla- 
tion cuts show that coal liquids are composed of bulk species such as 
straight chain hydrocarbons, asphaltenes, one or two ring alkylated 
aromatics (such as alkylated benzenes, indans and naphthalenes), 
phenols (alkylated phenols, indanols and naphthols). Strai ht chain 
hydrocarbons include slightly branched hydrocarbons such as pris- 
tine and phytane and long chain monoolefins. The concept of using 
sulfur dioxide for upgrading coal liquid is very attractive due to the 
fact that sulfur is going to be one of the large byproducts of any coal 
conversion technology. Liquid sulfur dioxide is a very good solvent 
for most of the bulk species in any coal liquid except for saturated 
hydrocarbons. Now the coal liquefaction technology is very costly 
due to several factors including consumption of large quantities of 
hydrogen to liquefy coal. The recovery of saturated hydrocarbon, 
the hydrogen rich fraction, from the coal liquid has great economic 
interest. 


31499 Hydrodesulfurization of dibenzothiophene catalyzed by 
sulfided CoO-MoO;/y--AlLOs: the reaction kinetics. Broderick, D.H.; 
Gates, B.C. (Univ. of Delaware, Newark). Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 25: No. 1, 53-65(1979). (CONF-800303—P4). 
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From 179. national meeting of the American Chemical Soci- 
ety; Houston, TX, USA (23 Mar 1980). 

A well-recognized concern in hydroprocessing is the con- 
sumption of expensive hydrogen. Considering quantitatively the 
marked differences in the kinetics reported here for hydrogenation 
and hydrogenolysis of dibenzothiophene, we recognize two impor- 
tant processing variables for minimizing the hydrogen consumption 
in hydrodesulfurization. Decreased H2S concentrations (obtainable 
by recycle gas scrubbing) favor hydrogenolysis. The change in 
selectivity is dramatic for H2S concentrations between about zero 
and 0.1 gmole/liter. Temperature also strongly influences the rela- 
tive rates of hydrogenation and hydrogenolysis. As the temperature 
is raised, the relative rate of hydrogenolysis increases sharply. The 
selectivity for dibenzothiophene hydrogenolysis also increases with 
increasing concentration of quinoline, an inhibitor of both hydroge- 
nation and hydrogenolysis reactions. It is important to remember 
than, in general, competition between the sulfur-containing reactant 
and other feed components may alter the kinetics presented here for 

ualitative guidance in process design and suggest that the form of 
the rate equation (modified to account for the presence of various 
inhibitors) could be of use in reaction engineering models for process 
simulation. 


31500 Hydrogenation of aromatic hydrocarbons catalyzed by sul- 
fided CoO-MoO;/y-ALOs: reactivities, reaction networks, and kinet- 
ics. Sapre, A.V.; Gates, B.C. (Univ. of Delaware, Newark). Am. 
Chem. Soc., Div. Fuel Chem., Prepr.; 25: No. 1, 66-77(1979). (CONF- 
800303—P4). 

From 179. national meeting of the American Chemical Soci- 
ety; Houston, TX, USA (23 Mar 1980). 

There has been a surge of development work on processes for 
upgrading heavy fossil fuels, including coal liquids, shale oil, tar 
sands, and petroleum residua. Upgrading is normally effected by 
hydrotreating in the presence of catalysts like cobalt molybdate or 
nickel molybdate at 50 to 250 atm and 300 to 450°C. Hydrogenation 
of aromatics is also important in developing coal liquefaction tech- 
nology exemplified by the donor solvent process and some forms of 
the solvent refined coal process; in these processes the product liquid 
undergoes catalytic hydrogenation and is then recycled to the lique- 
faction reactor, where it transfers hydrogen to the liquefying coal. 
The experiments reported here were carried out to establish the 
reactivities and reaction networks for hydrogenation of benzene, 
biphenyl, naphthalene, and 2-phenylnaphthalene as well as detailed 
kinetics of biphenyl hydrogenation in the presence of a commercial 
catalysts (sulfided cobalt molybdate, CoOO-MoOs/y-AkLOs). Biphenyl 
and 2-phenylnaphthalene were chosen as model reactants in part 
because they are the principal aromatic products formed in the 
hydrodesulfurization of dibenzothiophene and of 
benzo[b]naphtho[2,3-d]-thiophene, respectively. The latter two com- 
ae are typical of the least reactive sulfur-containing compounds 
‘ound in the heavier petroleum residua and coal-derived liquids. 
Naphthalene was chosen because upon hydrogenation it forms tetra- 
lin, the most widely used model compound used as a hydrogen 
donor in coal liquefaction experiments. 


31501 Hydrotreatment and biological test of SRC-II coal liquid. 
Sutterfield, D. (Dept. of Energy, Bartlesville, OK); Lanning, W.C.; 
Royer, R.E. Am. Chem. Soc., Div. Fuel Chem., Prepr.; 25: No. 1, 79- 
83(1979). (CONF-800303—P4). 

From 179. national meeting of the American Chemical Soci- 
ety; Houston, TX, USA (23 Mar 1980). 

Distillate coal liquid from the SRC-II process was hydrotreat- 
ed in a bench-scale process unit to provide a range of mildly 
upgraded products for compositional characterization and screening 
for mutagenicity. Hydrogen content of the liquid was increased from 
8.4 to 12.24 wt-pct over the range of process conditions which 
removed essentially 100% of the nitrogen and 95% of the oxygen. 
Results of the Ames assay indicated mutagenic activity of the liquid 
product decreased by an order of magnitude for 35% removal of 
nitrogen and 52% removal of oxygen. Liquid product with 67% 
nitrogen removal and 82% oxygen removal showed no mutagenic 
activity distinguishable from that of the background samples. The 
full range of effect in decreasing mutagenic activity by the Ames 
assay was covered by relatively mild hydrotreatment, but assessment 
- potential human risk must be confirmed using additional mamma- 
ian tests. 


31502 Catalyst deactivation in hydrotreating coal-derived 
Sivasubramanian, R. (Univ. of Delaware, Newark); Olson, J.H.; 
Katzer, J.R. Am. Chem. Soc., Div. Fuel Chem., Prepr.; 25: No. 1, 84- 
148(1979). (CONF-800303—P4). 

From 179. national meeting of the American Chemical Soci- 
ety; Houston, TX, USA (23 Mar 1980). 

Ni-Mo/Al,O; catalysts aged in hydrotreating coal-derived 
liquids were characterized by scann.ng electron microscopy, elec- 
tron microprobe, and catalytic activity. Aged catalyst from three 
different sections of the trickle-bed reactor used for the hydropro- 
cessing were plasma etched to remove the carbon coating and were 
then examined. An inner crust and an outer crust were rved on 
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the exterior of the catalyst particles; the inner crust was not present 
on catalyst near the reactor exit. The inner crust was composed 
principally of titania; whereas the outer crust contained ferrous 
sulfide, silica, and traces of other metals. Titania was also deposited 
within the interior of the catalyst. The activities of fresh, aged, and 
regenerated (coke burnt off) catalysts were compared for 
hydrodesulfurization (HDS) and hydrodenitrogenation NN) using 
a mixture of dil iophene and quinoline in n-hexadecane in a 
batch autoclave reactor. aged catalyst was inactive for HDN 
and had very low activity for HDS. Burning the carbon off the 
catalyst resulted in approximately 60% recovery of the HDN activi- 
ty and 50% recovery of the HDS activity compared to that of the 
fresh catalyst. Pseudo first-order rate constants were determined for 
each of agg reactions in the quinoline and dibenzothiophene reaction 
networks. 


31503 Catalyst assessment for upgrading short contact time SRC 
to low sulfur boiler fuels. Shih, S.S.; Angevine, P.J.; Heck, R.H.; 
Sawruk, S. (Mobil Research and Development Corp., Paulsboro, 
NJ). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 25: No. 1, 152- 
163(1979). (CONF-800303—P4). 

From 179. national meeting of the American Chemical Soci- 

ety; Houston, TX, USA (23 Mar 1980). 

Short contact time SRC can be upgraded via catalytic hydro- 

rocessing into low sulfur boiler fuels. However, the solid SCT SRC 
eedstock requires solvent dilution to reduce its viscosity. Further- 
more, even for a 50 wt % W. Kentucky SCT SRC blend, all pilot 
units lines and valves have to be heat-traced above 350°F in order to 
achieve smooth mechanical operations. Catalytically, the SCT SRC 
is more susceptible to form an inhomogeneous product than the 
regular SRC, particularly where small pore catalysts are used. The 
upgrading costs can be significantly reduced through increased 
activity as well as efficient hydrogen utilization. A proprietary 
catalyst, Mobil HCL-2, and a developmental catalyst, Amocat 1A, 
were observed to have these two important a, For hydro- 
processing of the 50 wt % W. Kentucky SRC blend, the aging 
rate was moderate with a 2 to 3°F/day of temperature rise required 
to keep constant desulfurization activity. The catalysts are believed 
to be deactivated by coke and metal depositions on the surface. A 
large buildup of iron and titanium was found in a narrow band of the 
catalyst exterior of a a spent catalyst. Improved catalyst aging in 
likely to occur by the use of an ebullated bed reactor, primarily by 
decreased interparticle coke formation as well as by mild abrasion of 
metal contaminants. 


31504 Hydrotreating of SRC I product: optimization. Garg, D.; 
Tarrer, A.R.; Guin, J.A.; Lee, J.M. (Auburn Univ., AL). Am. Chem. 
Soc., Div. Fuel Chem., Prepr.; 25: No. 1, 164-175(1979). (CONF- 
800303—P4). 

From 179. national meeting of the American Chemical Soci- 

ety; Houston, TX, USA (23 Mar 1980). 
NSPS can be met by hydrotreating the coal 
by filtering the product from the coal dissolution 
ization kinetics can be presented by two parallel 


The p 
liquids ob 
stage. The 
first-order rate expression, and hydrogen consumption kinetics can 


be presented by a first-order rate expression. A li relationship 
exists between total sulfur content and SRC sulfur content of the 
hydrotreated product. For the Western Kentucky bituminous No. 9/ 
14 coal studied here, the maximum selectivity and lowest SRC 
conversion to oil for a fixed SRC sulfur content are obtained using 
the highest reaction temperature (435°C) and the shortest reaction 
time (= 7 min). 


and 

impregnated with 

Co and Mo and Nalcomo 474 catalysts. Soni, D.S. (International 

Research and Tech. .» McLean, VA); Crynes, B.L. Am. Chem. 

Soc., Div. Fuel Chem., pr.; 25: No. 1, 176-187(1979). (CONF- 
800303—P4). 

From 179. national oy of the American Chemical Soci- 
ety; Houston, TX, USA (23 Mar 1980). 

The results of this study indicated that at the reactor operat- 
ing conditions of 371°C and 1500 psig, the observed HDS activity 
based on unit surface area, was much higher for the Monolith 
catalyst as com to the Nalcomo 474 catalyst when processing 
the heavier feedstock, i.e., Synthoil. But it was about the same when 
processing a lighter feedstock like Raw Anthracene Oil. Since the 
oso pore radius and the intraparticle diffusion length of the 
Monolith catalyst were 87.6°A 0.114 mm against 31°A and 1 
mm of the Nalcomo 474 catalyst, the intraparticle diffusion was 
considered to be responsible for the lower observed activity of the 
Nalcomo 474 catalyst on the heavier feedstock. From the observed 
rates of reaction, the effectiveness factors for the Monolith and 
Nalcomo 474 catalysts were found to be 0.94 and 0.216, respectively, 
for the HDS of Synthoil. 


31506 Laboratory batch liquefaction of low rank coals. Souby, 
A.M.; Owens, T.C.; Severson, D.E. (Univ. of North Dakota, Grand 
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Forks). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 25: No. 1, 233- 
244(1979). (CON)F-80030.5—P4). 

From 179. national meeting of the American Chemical Soci- 
ety; Houston, TX, USA (2:3 Mar 1980). 

Laboratory autoclave studies of low rank coals, particularly 
lignitic coals, have been conducted in the Department of Chemical 
Engineering at the University of North Dakota over a period of 
nearly 15 years. Recent research work is focused on providin; 
process support d.ata for the: surviving liquefaction technologies wi 
particular emphasis on western low rank coals. Early work in the 
current program ‘was direci:ed to screening several liquefaction sol- 
vents. Two solveuts were selected for subsequent work: one was a 
distilled anthracene oil and the second was hydrogenated distilled 
anthracene oil. One of the aibjectives of the research program is to 
study the effect on liquefaction yields of the identity and quantity of 
mineral constituents of the co.al. Analyses of the coals and of the coal 
ashes are given. The elements often considered to be important in 
liquefaction are iron, calcium\, magnesium, sodium, potassium, and 
sulfur. There is a considerable body of opinion that the various forms 
of iron sulfides are the primary’ catalysts in liquefaction. Analyses of 
liquefaction solvent and of reaction products are largely physical in 
nature. Solvent and slurry are characterized by vacuum distillation 
and by dissolution of the und istillable portion in tetrahydrofuran. 
Slurry material not soluble in T ‘HF was considered to be unconvert- 
ed lignite or ash, and the ash w’as determined independently. Three 
distillate fractions were determined in the vacuum (5 torr) distilla- 
tion. 


31507 Characterization of liight oils from liquefaction of lignite. 
Farnum, S.A.; Olson, E.S.; Farrium, B.W.; Willson, W.G. (Dept. of 
Energy, Grand Forks, ND). sim. Chem. Soc., Div. Fuel Chem., 
Prepr.; 25: No. 1, 245-255(1979). ((CONF-800303—P4). 

From 179. national meeting of the American Chemical Soci- 
ety; Houston, TX, USA (23 Mar 1980). 

The light oil 28-14 was separated into four fractions. The 
basic fraction was heterocyclic in nature containing most of the 
nitrogen compounds from the oil. The phenolic fraction was shown 
to be mostly phenols with napht‘hols only a minor constituent. The 
phenolic fraction is about 25% of the total weight of oil. The 
heteroaromatic fraction, 22%, ccontains few components with more 
than three rings. It is largely coraposed of naphthalene and naphtha- 
lene derivatives, probably some aromatic ethers, neutral or slightly 
acidic nitrogen compounds and all of the sulfur compounds. The 
hydrocarbon fraction is the majoi fraction, 48%. It has no functiona- 
lity as the elementary analysis shi>ws no O, N, or S. This fraction is 
aliphatic in nature with some berizenoid substituents. In addition to 
the observed yield distribution ap proaching a constant value, which 
is one indication of line-out, by m onitoring the aromatic to aliphatic 
proton ratio as a function of recycle pass number with IR or NMR 
spectrometry, the approach to constant composition can be deter- 
mined. 


31508 Dissolution of lignite: ir. anhydrous liquid ammonia. Harris, 
R.L.; Simons, L.H.; Lagowski, J.J. (Univ. of Texas, Austin). Am. 
Chem. Soc., Div. Fuel Chem., Prepr.; 25: No. 1, 264-272(1979). 
(CONF-800303—P4). 

From 179. national meeting of the American Chemical Soci- 
ety; Houston, TX, USA (23 Mar 1980). 

The general strategy involves using the unusual solvent prop- 
erties of liquid ammonia as a mears to solubilize relatively large 
fractions of coal-substances at kow teinperatures and thereby provid- 
ing (1) a method of obtaining potentially useful carbon-containing 
compounds directly and (2) information on the chemical nature of 
the original coal-substance. Solubility in a two-component system 
involves a consideration of the attractive forces which exist between 
solute and solvent, solvent and solvent, and solute and solute; the 
attractive forces in the first instance favor the solubility of one 
substance in another, whereas the last two types of interactions 
oppose solubility. Because of its moderate dielectric constant, high 
dipole movement, ability to hydrogen bond, and relatively high 
basicity, liquid ammonia is a remarkal»ly versatile solvent. e 
potential of ammonia to react with ceitain functional groups to 
produce soluble products also provides «in additional advantage in 
the solubilization processes. A consideration of the polarity of the 
ammonia molecule as well as the dispersion forces generated by it 
=n that ammonia should be a good solvent for covalently bound 
polar groups. In addition, arguments based on internal pressure 
considerations indicate that aromatic hydi-ocarbons and molecules 
containing polarizable atoms should exhibit a reasonable degree of 
solubility in liquid ammonia. Molecules wh ich contain highly polar 
functional groups such as the carbonyl moiety that can interact 
strongly with the solvent dipole might be expected to interact 
strongly with liquid ammonia. In addition, a n enhancement of solu- 
bility would be expected in the presence of ;zroups which can form 
hydrogen bonds to ammonia. Lastly, mole cules possessing acidic 
hydrogen atoms such as carboxylic acids or phenolic groups react 
with liquid ammonia to form ammonium sialts which should be 
soluble in liquid ammonia. 
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PYROLYSIS AND CRACKING 


31509 (BNL—51107) Flash hydropyrolysis of coal. Quarterly 
report No. 9, April 1-June 30, 1979. (Brookhaven National Lab., 
Upton, NY (USA)). Oct 1979. Contract AC02-76CHO00016. 136p. 
NTIS, PC A07/MF AO1. 

Both the North Dakota lignite and New Mexico sub-bitumi- 
nous coal have been hydrogasified in the Flash Hydropyrolysis unit 
pote Fe Mee ny Me to about 85 to 90% conversion of the 
available carbon at psi and 875 to 900°C. The lignite appears to 
oe reactive at “yey roca than = gyn — conte 
producing an average o’ gaseous yield at psi 
while the sub-bitu.ninous produced over 50%. The reactivity of both 
coals is dependent on the hydrogen partial pressure but does not 
appear to be affected by H2/coal feed ratio. When the H2/coal ratio 
was reduced to 0.05 and sub-bituminous coal was run at 2500 psi and 
875°C, a high methane concentration of 57% was achieved. Howev- 
er, the yield or conversion of carbon to gas was limited to 30% 
which may be attributed to the reduction in hydrogen partial pres- 
sure duri dis ta. Pentier ‘work tb beer ginal 16 Gok 
additional data at the lower pressure and H2/coal feed ratios. Illinois 
No. 6 coal, a caking bituminous, has been successfully run in the 
experimental . yoo both treated with calcium and untreated. A 
reaction model, previously developed, has been modified and is 
being fitted to all the lignite data to produce one consistent set of 
pre-exponential factors and activation energies for the reaction rate 
equations. The experimental equipment is being modified to allow 
varying feed composition and especially introduction of steam into 
the feed gas. 


31510 (EGG-EA—5136) Andco-Torrax incinerator model pro- 
gram description. Fryer, M.; Fink, R. (EG and G Idaho, Inc., Idaho 
Falls (USA)). May 1980. Contract AC07-76ID01570. 72p. (ISD- 
SCD—80-21). NTIS, PC A04/MF AOl1. 

The incinerator model INCINR is a steady-state stoichiome- 
tric model of the gasifier and secondary combustion chamber in an 
Andco-Torrax slagging pyrolysis incinerator system. The model is 
——_ for interactive use under INTERCOM on the INEL 
CYBER computer system. It is coded in standard FORTRAN 1V 
(ANSI 1966) with the exception of the list-directed input feature of 
CDC Extended Fortran, Version 4. 


31511 Thermal cracking of coal-derived materials. Bernhardt, 
R.S.; Ladner, W.R.; Newman, J.O.H.; Sage, P.W. (National Coal 
Board, Cheltenham, England). Am. Chem. Soc., Div. Fuel Chem., 
Prepr.; 25: No. 1, 188-198(1979). (CONF-800303—P4). 

From 179. national meeting of the American Chemical Soci- 
ety; Houston, TX, USA (23 Mar 1980). 

The results from the thermal cracking of unhydrogenated and 
hydrogenated coal-derived materials, a gas condensate and model 
compounds led to the conclusions that: (1) only low (< 3.5%) BTX 
and ethylene yields were obtained by cracking the vapours from a 
bituminous coal, an anthracene oil and the anthracene oil extract of 
the coal; (2) the BTX and ethylene yields increased with increasing 
extent of hydrogenation of the extract (which increased the naph- 
thene content); tar was mainly derived from the aromatic and 
hydroaromatic components; (3) about 27% BTX ald 24% ethylene 
were obtained from the highly hydrogenated coal extract; in com- 

ison, a paraffinic North Sea gas condensate gave 16% BTX and 
50% ethylene: (4) the product yields from mixtures of model com- 


pounds were predicted to within +-2% from those of the constitu- 
ents. The model compound studies confirmed that the molecular 
structure of the hydrogenated coal extract is of paramount impor- 
tance in determining the a pattern: hydroaromatics dehydro- 


genate to aromatics, which either survive or polymerize to tars and, 
eventually, to carbon; naphthenes crack principally to BTX and 
ethylene; aliphatics mainly give small unsaturates such as ethylene 
and butadiene. The abnormally low yield of BTX from the mesity- 
lene is attributed to its high symmetry and thermal stability. 


SOLVENT EXTRACTION 


31512 R the that refines the coal. Whitaker, R.; 
Lebowitz, H. EPRI J.; 5: No. 4, 21-25(May 1980). 

First operated in 1973 to refine a sulfur-free solid fuel from 
coal, the Electric Power Research Institute's small pilot plant at 
Wilsonville, Alabama, is now a focal point for research and develop- 
ment in coal liquefaction. The solvent-refined coal process (SRC) is 
largely free of ash and so low in sulfur content that it can be burned 
without flue-gas desulfurization. The SRC, while still in the liquid 
form, is now being investigated as an intermediate product to be 
further upgraded into liquid boiler and turbine fuels. The segment of 
the process that is the principal focus at present is the separation of 
ash and unconverted coal residue from the SRC stream after it 
leaves the reaction section of the plant. Several techniques to up- 
grade the fuel have been tested at Wilsonville. The solvent extrac- 
tion method known as critical solvent de-ashing will be combined 
with a catalytic hydrogenation unit to produce more liquid fuel as 
well as low-sulfur SRC in the near future. (SAC) 
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BY-PRODUCTS 
REFER ALSO TO CITATION(S) 31603, 31604 


31513 Organic structural studies of lignite coal tars. Miller, D.J.; 
Olson, J.K.; Schobert, H.H. (Dept. of Energy, Grand Forks, ND). 
Am. Chem. Soc., Div. Fuel Chem., Prepr.; 25: No. 1, 256-263(1979). 
(CONF-800303—P4). 

From 179. national meeting of the American Chemical Soci- 
ety; Houston, TX, USA (23 Mar 1980). 

A previous publication presented data on the yeh A 
mass spectrometric analysis of nine tar samples obtained from the 
gasification of four low-rank coals at a variety of gasification condi- 
tions. Extensive statistical analysis of the data, similar to that present- 
ed here, showed that the major factors affecting tar composition are 
the partial pressure of hydrogen and the residence time of the coal in 
the gasifier. These results agree with conclusions developed in other 
laboratories. The success obtained in deriving these relationships 
from the mass spectrometric analyses and the agreement with known 
behavior of other systems led to the present study in which attention 
was focused on two tar a obtained from the gasification of 
similar lignites under identical conditions. The results reported here 
are compared with data from other laboratories to suggest relation- 
ships between tar composition and possible structural features in the 
parent lignites. The good correlation between the quantities of 
compounds in Indian Head tar and the thermal stabilities of those 
compounds indicates that the organic units found in the tar are the 
survivors of thermal degradation processes in the gasifier. At the 
same time, however, the relationships between the compound types 
in the tar and those obtained from mild solvent extraction conditions 
suggest that the molecular structures in the tar are determined not 
only by thermal processes but also by structural relationships in the 
parent lignite. Since tar structures very likely reflect coal structures, 
differences in the tar analyses can be related to structural differences 
in the coals. The development of an understanding of the effect of 
the molecular frameworks in coal and the likely mechanisms of tar 
formation will assist in assessing and predicting the chemical nature 
of such effluents. 


PROPERTIES 
REFER ALSO TO CITATION(S) 31453, 31458, 31486, 31591, 32198 


31514 (ACIRL-PR—79-8) Petrographic analysis of an Austra- 
lian coking coal blend: International Committee for Coal Petrology 
ring analysis 1. exercise 1978/79. Burke, L.O. (Australian Coal 
Industry Research Labs., North Ryde). 1979. 43p. Australian Coal 
Industry Research Labs., North Ryde. 

On behalf of the International Committee for Coal Petrology, 
Australian Coal Industrys Research Laboratories Ltd., organised an 
international ring analysis; the sample used was a high inertinite feed 
coal for a coke-oven battery. Analyses conducted were maceral 
group analysis, vitrinite reflectance, microlithotype analysis and 
inertinite reflectance. In addition, each participant was requested to 
predict the — strength of the coke produced from the sample. 
A sample of wharf coke, taken so as to correspond to the sample of 
battery feed, was tested using standard coke drum test procedures. 
The results obtained by the participating laboratories for all analyses 
shared a large range of values. 


31515 (ACIRL-PR—79-12) Prediction of mining conditions 
from bore core information: rock mechanics investigations in the 
Wongawilli Seam at Huntley Colliery. Hebblewhite, B.K.; Hall, R.T. 
(Australian Coal Industry Research Labs., North Ryde). Oct 1979. 
32p. Australian Coal Industry Research Labs., North Ryde. 

Rock mechanics investigations were conducted at Huntley 
Colliery as part of the series designed to study stability of mining 
structures and to obtain geo-mechanical properties. The roof and 
floor were drilled in order to obtain core for rock testing and coal 
samples were collected. An estimate of the stress field was made. 
The core which was recovered was logged prior to laboratory 
testing to determine a C index (modified RQ1) index based on core 
fragmentation). This was used to estimate the in-situ strata properties 
from laboratory results. The roof material was found to be a com- 
posite of weak shale and coal interspersed with strong bands of 
sandstone and tuff. Finite element analysis indicated very stable 
conditions for the roadway geometry considered. 


31516 (ACIRL-PR—79-15) Prediction of mining conditions 
from bore core information: rock mechanics investigations in the 
Liddell Seam at Liddell State Mine. Richmond, A.; Smith, K. (Aus- 
tralian Coal Industry Research Labs., North Ryde). Nov 1979. 36p. 
Australian Coal Industry Research Labs., North Ryde. 

Rock mechanics investigations were conducted at Liddell 
State Mine as part of the series designed to study the stability of 
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mining structures and obtain geomechanice.! properties. The roof and 
floor were drilled in order to obtain core for sock testing and 
samples of coal were collected to measure the coal }»roperties. It was 
not possible to obtain absolute stress meastirements «jue to instrumen- 
tation difficulties and so an estimate of the stress field was made. The 
core which was recovered was logged bad! to laboratory testing to 
determine a C index (modified RQD index based on core fi enta- 
tion). This was used to estimate the in-situ strata properties from the 
laboratory results. The roof material ccnsisted of a weak coal and 
shale for the immediate 2.4 m, and this vwas overlaid by a competent 
siltstone. The Liddell seam coal within the mined section had an 
average uniaxial strength of 24 MPa. The immediate 1.5 m of floor 
material consisted of coal with the remaining floor strata drilled 
being weak interbedded coal and mudstone. Finite element analyses 
indicated stable roof and floor conditiovas apart from minor — 
of the immediate roof in the corner of the roadway. This correla 
well with initial underground conditioris. 


31517 (ACIRL-PR—79-17) Presliction of mining conditions 

from bore core information: rock mechanics investigations in the 

bin gf Seam at Wambo Colliery. Richmond, A.; Levers, R.; 

Smith, K. (Australian Coal Industry Research Labs., North Ryde). 

es 1979. 36p. Australian Coal Industry Research Labs., North 
yde. 

Rock mechanics investigations were conducted at Wambo 
Colliery as part of the series designed to study the stability of mining 
structures and geomechanica! properties. The roof and floor 
were drilled in order to obtain core: for rock testing and samples of 
coal were collected to measure thie coal properties. A successful 
overcoring of a CSIR strain cell was achieved to determine the 
absolute stress field. The core which was recovered was logged 
pee to Resstiaty ipemes f9 coetine 0 © te Gnade’ D 

ex based on core fragmentation). This was used to estimate the in- 
situ strata properties from the labo:ratory results. The roof material 
was found to consist predominant] y of a competent laminite. The 
Whybrow seam above the Cow Manure band had an average 
uniaxial strength of 26 MPa. The Ciow Manure band was extremely 
weak with a strength of 1 MPa, wtiile the coal below this band was 
much weaker than the u secticm coal with a strength of 7 MPa. 
The floor strata was up of c:ompetent carbonaceous siltstone 
and alternate bands of shale and saindstone. Finite element analyses 
indicate very stable roof, floor and rib, corresponding closely to the 
in-situ conditions. 


31518 (BMI—2063) Thermoplhiysical properties of coal liquids. 
Third quarterly technical status rep< rt, April 1-June 30, 1980. Droege, 
J.W.; Stickford, G.H.; Cauhan, S. P. (Battelle Columbus Labs., OH 
(USA)). 23 Jul 1980. Contract A.CO1-79ET14941. 4lp. NTIS, PC 
A03/MF AOl1. 

The purpose of the prograrn is to determine certain physical 
properties of coal-solvent slurries, namely, viscosity, thermal con- 
ductivity, density, heat of reaction, ard specific heat, as these slurries 
undergo dissolution reactions. Viscosity determinations on coal- 
solvent slurries have proceeded satisfactorily up to a temperature of 
about 570°K (566°F). At about that temperature in every case the 
bob stopped moving. Attempts to operate in this temperature range 
by more rapid bob movement, by using a more dilute slurry and by 
substituting a more viscous solvent clid not succeed in overcoming 
the difficulty, which seems to be related to the formation of a semi- 
solid rather than to the separation of' solids from the suspension. A 
transient line source technique has be«:n used for the measurement of 
thermal conductivity. Both platinum and tungsten wires have been 
used to reproduce reference data for toluene. Measurements on the 
solvent have been made at modest te mperatures. Initial calorimetric 
measurements using a pressurized differential scanning calorimeter 
have yielded mixed results. he instrament has been calibrated with 
melting metals in the presence of Iaydrogen. The stability of the 
output curve has been inadequate. !Modifications to the instrument 
are planned. 


31519 (CONF-7906177 —1) Structure and chemistry of coals: 
calorimetric analyses. Fuller, E.L. Jr. (Oak Ridge National Lab., TN 
(USA)). 1979. Contract W -7405-ENG-26. 19p. NTIS, PC A02/MF 
AOl. 


From 54. colloid arid surface science symposium; Bethlehem, 
PA, USA (Jun 1979). 

Heats of immersior: (h/sub i/) of coals have been shown to be 
a valuable means of investigating structure and chemistry of coals. 
This report outlines sore of the factors involved. Lower ranked 
coals imbibe more liquids; (i.e., HxO) onto more polar sites (carbonyl, 
phenolic, etc.) than hijzher ranked coals. Mineral matter reacts 
strongly with polar liqui.ds (i.e., H2O) giving rise to enhanced h/sub 
i/. Grinding of coals no‘: only decreases particle size but modifies the 
coal structure to an incr easing degree dependent upon the extent and 
severity of grinding. 17he magnitude of h/sub i/ and the rate of 
reaction are both modified consistent with the existence of a shrink- 
ing core or unperturbed coal structure serving as substrate to which 
the modified {less orjered) material is bound. Chemical (alkali) 
attack seems to loosen the coal structure markedly to allow en- 
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hanced access to fluid reagents. These exploratory studies have 
shown that calorimetric analyses similar to those developed and used 
by A.C. Zettlemoyer and his coworkers are excellent means for 
= the structure and chemistry of coals and related materi- 


31520 (PNL—3464) Initial chemical and biological characteriza- 
tion of hydrotreated solvent refined coal (SRC-II) liquids: a status 
report. Weimer, W.C.; Wilson, B.W.; Pelroy, R.A.; Craun, J.C. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). Jul 1980. 
Contract AC06-76RL01830. 56p. NTIS, PC A04, AOl. 

This report presents the results of both chemical and biomedi- 
cal research performed on a solvent refined coal (SRC-II) research 
material (distillate beg which was produced by the pilot plant 
facility at Fort Lewis, i . Samples of this distillate blend 
were subjected to research. whe ow nee seep by Universal Oil 
Products, Inc., prior to chemical biological analysis at PNL. The 
samples are considered to be, . > gone. generically representative 
of raw or hydrotreated materials which might be produced by 
demonstration or commercial-scale facilities. above described 
feedstock and hydrotreated materials were analyzed for chemical 
composition both prior to and after chemical fractionation. The 
fractionation pr: ure used was an acid-base-neutral solvent extrac- 
tion. The fractions produced, as well as the unfractionated materials, 
were subjected to microbial mu esis testing (Ames assay) and to 
further chemical analysis. The principal components of the unmodi- 
fied distillate blend are two and three ringed aromatic and heteroato- 
mic species together with high concentrations of phenolic and 
polynuclear aromatic —— relative to typical levels found in 
petroleum crudes. The es assay mutagenic response for the 
unfractionated material, as well as the fractions produced by the 
solvent separation, was reduced considerably in the hydrotreated 
materials compared to that of the feedstock. Total mu re- 
sponse for the beg me meg products was approximately 1% of that 
in the untreated feedstock. The concentrations of two important 
— active compound classes, the polynuclear aromatic hy- 

rocarbons and the primary aromatic amines, were considerably 
=, both of the hydrotreated products compared to the 
tock. 


31521 Direct determination of polynuclear aromatic hydrocar- 
bons in coal liquids and shale oil by laser excited Shpol'skii spectrom- 
etry. Yen, Y.; D’Silva, A.P.; Fassel, V.A.; Iles, M. (Iowa State Univ., 
Ames). Contract W-7405-ENG-82. Anal. Chem.; 52: No. 8, 1350- 
1351(Jul 1980). 

This article reports that tunable, dye laser excitation of 
Shpol'skii effect spectra provides a potentially useful means of 
determining PAH compounds directly in coal liquids and shale oil 
without prior isolation of the PAH fraction by chromatographic or 
other techniques. The data repo-ted were obtained by selecting 
excitation wavelengths within the response curve of a single dye, 2- 
(4-biphenylyl)-5-phenyl-1,3,4 oxadiazole (PBD). The characteristic 
low temperature excitation spectra of PAH compounds in appropri- 
ate Shpol'skii matrices are known to be sharp (FWHM ~ 10cm™~'*). 
The luminescence of four individual PAHs is included. The analyt- 
ical results obtained for a typical solvent refined coal and shale oil 
sample are summarized. 2 figures, 1 table. (DP) 


31522 Current research on the inorganic constituents in North 
Dakota lignites and some effects on utilization. Rindt, D.K.; Karner, 
F.R.; Beckering, W.; Schobert, H.H. (Dept. of Energy, Grand 
Forks, ND). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 25: No. 1, 210- 
218(1979). (CONF-800303—P4). 

From 179. national meeting of the American Chemical Soci- 
ety; Houston, TX, USA (23 Mar 1980). 

The results presented exemplify the types of broad-ranging 
studies, which, it is hoped, will eventually provide an extensive data 
base on the origin, distribution, characteristics, and process behavior 
of the major inorganic species in lignites. For example, the hydro- 
geochemical history of a lignite deposit and the mineralogy of the 
overburden and underclay play an important role in determining the 
amount and distribution of sodium in the lignite. That sodium may 
then have a detrimental effect on the utilization of the lignite - by 
contributing to ash fouling - or it may have a beneficial effect - by 
reducing slag viscosity in a slagging gasifier. Continued research will 
allow coal scientists to follow the fate of the inorganic species from 
the Paleocene epoch to tomorrow's synfuels technology. 


31523 Analysis of the inorganic constituents in American lignites. 
Morgan, M.E.; Jenkins, R.G.; Walker, P.L. Jr. (Pennsylvania State 
Univ., University Park). Contract EX-76-C-01-2030. Am. Chem. Soc., 
Div. Fuel Chem., Prepr.; 25: No. 1, 219-223(1979). (CONF-800303— 


P4). 

From 179. national meeting of the American Chemical Soci- 
ety; Houston, TX, USA (23 Mar 1980). 

The research described here was concerned with the charac- 
terization of the ion-exchangeable cations and the carboxyl groups 
with which they are associated for three important deposits of 
American lignites. This has been accomplished by ion-exchange 
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techniques, utilizing ammonium acetate and barium acetate, respec- 
tively. The cations analyzed for were Na, K, Mg, Ca, Sr, and Ba. 
Also the amounts of the major discrete mineral phases present in the 
lignites have been determined. This was accomplished by the use of 
semi-quantitative x-ray diffraction and infrared spectroscopy tech- 
niques. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 31552, 32634, 32778 


31524 (BM-IC—8819) Analytical chemistry of the citrate 
for flue Y desulfurization, Marchant, W.N.; May, S.L.; 
W.W.; Winter, J.K.; Beard, H.R. (Bureau of Mines, Salt 
UT (USA). Salt Lake City Research Center). 1980. 22p. 
~~ o atl for fl desulfurization (FGD) 
trate lor flue es 

product of continuing research b: the US Bureau of Mines to 
the goal of minimizing the ob, nable effects of minerals industry 
operations upon the environment. The reduction of SO, in solution 
by HS to produce elemental sulfur by the citrate is extreme- 
ly complex and results in solutions that contain at least nine different 
sulfur species. Process solution analysis is essential to a clear under- 
standing of process chemistry t operation. 
various chemical species, the approximate ranges of their concentra- 
tions in citrate process solutions, and the analytical methods evolved 
to determine them are hydrogen sulfide (~ OM to 0.06M) by i 
ion electrode, polysulfides (unknown) by ultraviolet (uv) spectro- 

ho! > rove a 4 — (~ 0M to ~ 0.001M ee. oe 

y uv spectrop! , thiosulfate (~ 
y iodometry or high formance li 
lythionates (~ OM to ~ 0.01M) by thin la 

chromatography fio), dithionite (searched for but not i 

rocess solutions) ~~ +4 or TLC, bisulfite (~ OM to 

wee Lhe ate CO to 1M) by a Bureau 
gravimetric p , Citric acid (~ OM to 0.5M) by ti 
visible colorimetry, glycolic acid (~ OM to 1M) by 
(~ 1.5M) by flame photometry, and chloride by argentometric 
titration. 


31525 (DOE/ET/10415—T1) Development of potential uses for 
the residue from fluidized bed combustion processes. Quarterly techni- 
cal progress report, March-May 1980. Minnick, L.J. (Minnick (L.J.), 
Inc., Plymouth Meeting, PA (USA)). 1980. Contract AC21- 
77ET 10415. 24p. NTIS, PC A02/MF AOl1. 

Results of tests on expansion bars made from conditioned and 
chemically processed AFB residue showed levels of expansion con- 
firming that ettringite formation may be the main cause of the 
volume instability observed in road base compositions containing 
AFB residue. AFB fly ash, when treated with acid washing to 
remove calcium, has shown an ability to function as an ion exchange 
material. Further tests have shown that treatment of AFB fly ash by 
acid washing and the addition of zinc chloride produced a material 
that behaves like activated carbon in terms of color removal from 
water. Observations from ten different mix compositions using AFB 
residue, pulverized coal fly ash, and, in some cases, a gypsum waste 
sludge, have shown that briquettes having acceptable green strength 
for normal handling can be made from most formulations using a 
laboratory scale roll briquetting machine. Loose slurry mixes con- 
taining various SS, of AFB residue and pulverized coal fly 
ash develop sufficient compressive strengths at comparatively low 
permeabilities to recommend further investigation of their potential 
use aS an expansive grouting material. The addition of portland 
cement in amounts of | to 5 percent for each mix did not significant- 
ly affect strength development in any of these mixes. 


31526 (DOE/ET/11070—T1) Reconnaissance and processing of 
coal wastes. Quarterly report, April 1, 1980-June 30, 1980. 
Browning, J.S.; Hilleke, F. (Alabama Univ., University (USA). 
Mineral Resources Inst.). 1980. Contract AS01-78ET11070. 26p. 
NTIS, PC A03/MF AO1. 
The nt of Energy is funding a study to sample, test 
and analyze coal impoundments in Alabama to determine the quanti- 
ty of coal in place, and the quantity, and quality of recoverable coal 
in each impoundment. A second objective of the work is to sample 
the washery wastes currently discharging into the impoundments, 
and to determine the quantity and quality of coal recoverable. 
Drilling equipment and sampling methods are described. The four 
impoundments evaluated so far contain 1,951,000 tons of raw coal of 
which 761,000 tons of clean, marketable coal can be recovered. 
(LTN) 


31527 (DOE/EV—0081) Processing needs and methodology for 


synfuels, (California Univ., Berkeley (USA). : 
Engineering). May 1980. Contract AT03-79EV 10227. 185p. (CONF- 
7906104—). NTIS, PC A09/MF AO. 
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From Wastewater workshop; Germantown, MD, USA (14 
Jun 1979). 

The workshop identifies needs to be met by processing tech- 
nology for wastewaters, and evaluates the suitability, approximate 
costs, and problems associated with current technology. Participa- 
tion was confined to DOE Environmental Control Technology 
contractors to pull together and integrate past wastewater-related 
activities, to assess the status of synfuel wastewater treatability and 
process options, and to abet technology transfer. Particular attention 
was paid to probable or possible environmental restrictions which 
cannot be economically met by present technology. Primary empha- 
sis was focussed upon process-condensate waters from coal-conver- 
sion and shale-retorting processes. Due to limited data base and time, 
the workshop did not deal with transients, upsets, trade-offs and 
system optimization, or with solids disposal. The report is divided 
into sections that, respectively, survey the water usage and effluent 
situation (II); identify the probable and possible water-treatment 
goals anticipated at the time when large-scale plants will be con- 
structed (III); assess the capabilities, costs and shortcomings of 
present technology (IV); explore particularly severe environmental- 
control problems (V); give overall conclusions from the Worksho; 
and recommendations for future research and study (VI); and, - 
ly, present Status Reports of current work from participants in the 
Workshop (VID). 


31528 Analysis for sulphur in coal ash. Botto, R.I.; White, B.H.; 
Karchmer, J.H. (Exxon Res and Eng Co, Baytown, Tex). Fuel; 59: 
No. 3, 157-160(Mar 1979). 

Highly precise and accurate sulphur analyses are required to 
establish material balance for sulphur in utility boilers where sulphur 
is present at low levels in the fly ashes. Sulphur determinations using 
the established methods depend on quantitative extraction of sulphur 
from some form of sample decomposition residuum. X-ray fluores- 
cence procedure developed in this study, yields results which have 
the precision and accuracy required for material balance calcula- 
tions. Using this method, fly ash samples containing less than 1% 
sulphur can be determined. 3 refs. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 31453, 32820, 32868, 32875, 32878 


31529 (ANL/ECT—%) Survey of environmental-control technol- 
ogies for industrial coal use. Seward, W.H.; Hollis, J.R.; Opalanko, 
R.S. (Mittelhauser Corp., Downers Grove, IL (USA); Resource 
Engineering, Inc., Cambridge, MA (USA)). Dec 1978. Contract W- 
31-109-ENG-38. 177p. NTIS, PC A09/MF AO1. 

This report presents the results of a screening study done by 
Mittelhauser Corporation for Argonne National Laboratory. The 
purpose of the study is to examine current and possible future 
constraints on the use of coal and coal-derived fuels in industry. 
Current environmental regulations pertaining to industrial fuel usage 
are listed and summarized. A Technology-Applications Matrix 
(TAM), which correlates generic types of industrial fuel-burning 
equipment with potential fuels, is a key element in this report. The 
study has led to several conclusions. Current environmental con- 
straints may reduce significantly the attractiveness of coal-derived 
solid fuels. Coal-derived medium-Btu and methanol are unlike- 
ly to be economically competitive with natural gas, fuel oil, or other 
coal-derived synthetic fuels by 1985. It is unlikely that National 
Energy Act provisions, which force conversion of industrial facili- 
ties to coal-use, will be effective in changing the industrial fuel-use 
pattern in the United States in the near future. The most attractive 
application of coal technology in the industrial sector appears to be 
direct use of high-sulfur coal with post-combustion pollution control. 
It is recommended that this alternative be examined, along with the 
use of atmospheric fluidized-bed combustion, coal-oil mixtures, sol- 
vent-refined coal liquids, and high-Btu synthetic gas. 


31530 (CONF-800334—18) Environmental control implications 
of coal use. Wilzbach, K.E.; Livengood, C.D.; Farber, P.S. (Argonne 
National Lab., IL (USA)). 1980. Contract W-31-109-ENG-38. 20p. 
NTIS, PC A02/MF AOI. 

From 2. DOE environmental control symposium; Reston, 
VA, USA (17 Mar 1980). 

The Environmental Control Technology for Coal Utilization 
program at Argonne National Laboratory (ANL) is assisting DOE 
by providing information required in the planning and guidance of R 
and D programs for coal utilization technologies and the associated 
environmental controls. Both available and developing technologies 
for the entire energy system from the mine mouth through ultimate 
waste disposal are analyzed. The tools of technology assessment and 
systems analysis are used to provide balanced evaluations of the 
engineering, environmental, and economic aspects of the technol- 
Ogies, as well as identification of synergistic effects and secondary or 
indirect impacts. This paper deals with three topics: First, the 
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assessments performed to date that indicate the nature of our current 
work are briefly reviewed. Next, the computerized models and data 
bases utilized in our assessments are described. Lastly, some of the 
results from a major ongoing study of environmental controls for 
industrial boilers are presented and their implications discussed. 


31531 (CONF-800602—8) Environmental assessment of HYGAS 
Pilot Plant streams. Anastasia, L.J.; Evans, R.J.; Bossart, S.J.; Karst, 
R.H.; Biljetina, R. itute of Gas Technology, o, IL 


(nsti i 
(USA)). 1980. Contract ACO1-76ET10261. 9p. S, PC A02/MF 
AOl. 


From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 

US Department of Energy has commissioned an environ- 
mental assessment program to obtain experimental data from the 
HYGAS Pilot Plant. An important objective of this program is the 
development of predictive methods to extend the environmental data 
base to larger-scale demonstration and commercial HYGAS coal 

ification plants. This report discusses the systems which have 
specifically established for sampling, analysis, and data evalua- 
tion to define the fate of compounds of environmental interest 
generated during pilot plant operation. The pilot plant units of 
interest include the pretreater and gasifier reactors which are consid- 
ered scalable to larger plants. Sampling methods used in the program 
include scheduled, routine grab samples, composited grab samples, 
on-line composited liquids and solid samples, and on-line gas ysis 
for selected sulfur species. This paper also discusses the development 
and use of a high-pressure, high-temperature, sampling system to 
collect organic and inorganic species from the GAS gasifier. 
Even though the reactor sampling system adopted is very man- 
power intensive, it tly reduces the number of samples required 
and results in a higher overall sampling efficiency. In addition, the 
on-line sampling train provides immediate capture and stabilization 
of reactive and volatile species, eliminates process unit lag times, 
avoids quench tower inefficiencies for many species, and allows 
rapid monitoring of differences in pollutant production with chang- 
ing process conditions. 


31532 (DOE/EIS—0072-F(Vol.1)) Final environmental state- 
ment: Great Plains Gasification Pro; Mercer County, North 
Dakota. (Department of Energy, Washington, DC (USA). Assistant 
———s for Environment). Aug 1980. 557p. NTIS, PC A24/MF 
AO0l. 


The statement assesses the potential environmental impacts 
associated with the construction and operation of a 250 million cubic 
feet per day coal gasification facility (although the present action 
will be a half-sized facility) and an associated 365 mile product 
pipeline. This project will demonstrate the technical operability, 
economic viability, and environmental acceptability of a high-Btu 
gas facility. Impacts addressed include potential — on terrestri- 
al and aquatic ecology, including State and Federally-declared 
threatened or endangered species; expected impacts on land use; 
potential changes to the quality of surface and groundwater; compli- 
ance with State and Federal ambient air quality standards; and 
changes to the existing economic and social characteristics of nearby 
areas. Additionally, the statement presents an identification of poten- 
tial hazards and associated with the operation of the proposed 
facility and plans for monitoring and controlling such hazards. 
Additionally, DOE has prepared an updated environmental analysis. 
Comments on this final Eis should be addressed to Mr. Phillip Gallo 
at the given address. Comments are due by September 15, 1980. No 
additional public hearing is scheduled. 


31533 (DOE/EIS—0072-F(Vol.2)) Final environmental state- 
ment: Great Plains Gasification Project, Mercer County, North 
Dakota. ent of Energy, Washington, DC (USA). Assistant 
Secretary for Environment). Aug 1980. 85p. NTIS, PC A0S/MF 
AOl. 


This Supplement to the Final Environmental Impact State- 
ment relates directly or indirectly to a proposal for the sale of 
synthetic natural gas (SNG) produced from coal commingled with 
natural gas, and for the construction and operation by Great Lakes 
Gas Transmission Company (Great Lakes) and Michigan Wisconsin 
of pipeline and compressor facilities to enable the receipt and trans- 
port of such gas. ¢ Supplement evaluates the environmental 
impact resulting from construction and operation of these facilities. 
The facilities for which Great Lakes is seeking authorization include 
an interconnection between a proposed 20-inch diameter SNG pipe- 
line and Great Lakes’ existing 36-inch diameter pipeline system near 
the Thief River Falls Compressor Station in Minnesota; construction 
of 217.3 miles of new 36-inch diameter pipeline looping in eight 
sections across Minnesota, Wisconsin, and Michigan; utilization of 
39.5 miles of existing 36-inch diameter pipeline looping in Minnesota; 
and modification of six compressor stations. Facilities required by 
Michigan Wisconsin included 27.7 miles of new 30-inch diameter 
pipeline looping in two sections across Michigan and Wisconsin, 
addition of one 12,500-horsepower and one 3500-hp compressor unit. 
Environmental impact would occur with respect to effects on man, 
wildlife, vegetation, soil, water quality, air quality, and noise quality. 
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31534 (DOE/EIS—0072-F(Vol.3)) Final environmental state- 
=, Great Plains Gas ication Project, Mercer County, North 

Dakota. (Department of Energy, Washington, DC (USA). Assistant 
oT for Environment). Tai 1980. 233p. NTIS, PC All/MF 


This Final Study is divided into two parts. Part 1, Revisions 
to Draft Study, is arranged by major subject area (animals, vegeta- 
tion, social conditions, proposed action, alternatives, etc.). Part 1 
includes all changes resulting from public comments or internal 
reevaluation. Some of these changes are substantial. Part 1 also 
includes minor technical and editing corrections, clarification, modi- 
fications, new information, and revised visuals. Part 2, Response to 
Public Comments, is arranged by comment followed by response. 
Some duplication is caused by letters which accompanied verbal 
testimony. Some of the notable changes in Part 1, or clarification in 
Part 2, as a result of public comments included: (1) major reassess- 
ment of air quality related to the Clean Air Act Amendments of 
1977, and other major additions to the climate and air quality 
sections. (2) Economic and population growth in Stark, Billings, and 
Dunn Counties. (3) Clarification on state exclusion and avoidance 
areas for surface mining. (4) Additional information on surface 
owner consent. (5) Trends in surface owner choices of reclamation. 
(©) Natural Gas Pipeline Company project status. (7) Social attitudes 
research methodology. (8) Recent oil and gas development in Stark, 
Dunn, and adjacent counties. (9) Endangered species. (10) Mined 
land reclaimability. (11) Public health. 


31535 (PB—297618) Health and environmental effects of —_ 
gasification and liquefaction technologies. A workshop summary and 
panel reports. Brown, R.; Witter, A. (ed. ). (Mitre Corp., McLean, 
VA (USA). METREK Div.). May 1979. Contract ACOI- 
79EV10018. 380p. (DOE/HEW/EPA—03; MTR—79W00137). 
NTIS, PC A17/MF AOl1. 

In his 1977 Environmental Message, President Carter directed 
the Secretary of Energy, the Secretary of Health, Education and 
Welfare, and the Administrator of the Environmental Protection 
Agency to establish a joint program to identify the health and 
environmental problems associated with advanced energy technol- 
Ogies and to review the adequacy of present research programs. This 
report is the result of a workshop to address the health and environ- 
mental effects of coal gasification and liquefaction technologies held 
in Leesburg, Virginia, from August 20 to 25, 1978. Throughout the 
workshop, attendees participated in six panels: occupational and 
public health and safety; air quality; water quality, water quantity, 
and aquatic ecology; errestrial effects; ambient measurement and 
monitoring; and source characterization. This report contains a 
presentation of the highlights of the issues considered by the panels 
and the panel reports, which contain specific information on envi- 
ronmental and health effects, information requirements, and detailed 
research statements. Lists of participants and support staff are pro- 
vided in the Appendix. This report on coal gasification and liquefac- 
tion technologies responds to the first part of the President's direc- 
tive - to identify health and environmental problems. The requisite 
research information needs associated with these problems will be 
compared with present Federal research programs in another report, 
a synthetic fuels summary, which will relate the priority of health 
and environmental research requirements of both oil shale and coal 
gasification and liquefaction technologies to ongoing research. The 
results of these reports and other products of the Interagency 
Committee should provide a basis for strengthening the Federal 
program for ensuring safe and timely development of our energy 
resources. 


31536 Toxicity and toxic interaction of aniline and pyridine. 
Schultz, T.W.; Allison, T.C. (Pan American Univ., Edinburg, TX). 
Contract W-7405-ENG-26. Bull. Environ. Contam. Toxicol.; 23: No. 
6, 814-819(Dec 1979). 

Chemical characterization of organic contaminants of coal 
conversion processes such as gasification or liquefaction has revealed 
them to be a potential source of environmental hazards. The major- 
ity of these compounds may be divided into four major classes: (1) 
phenols, (2) aromatic hydrocarbons, (3) aromatic amines, and (4) 
sulfur-containing compounds. Little is known about nitrogen-substi- 
tuted aromatics. The data available, however, suggest that they are 
toxic and, even more importantly, are resistant to structural degrada- 
tion. Examination of their water solubility reveals that although they 
are not as soluble as low-molecular-weight phenols, arylamines are 
more soluble than their nonsubstituted or sulfur-containing analogs. 
Thus, with existing technologies there is a real possibility that 
nitrogen-containing aromatic compounds may be discharged from 
coal conversion facilities as aqueous effluent in large enough concen- 
tration to have a pemicious effect on aquatic biota. Acute toxicity 
thresholds of several nitrogen-containing aromatic compounds have 
been tabulated for aquatic organisms, but potential toxic interactions 
between these compounds have not been investigated. 


COAi AND COAL PRODUCTS 


RESERVES AND EXPLORATION 
REFER ALSO TO CITATION(S) 31554, 31590 


31537 (CONF-800759—1) PEAT: an energy alternative. 
F.C.; Punwani, D.V. (Institute of Gas Techno! Chicago, TL 
(USA). 1980. Contract AC01-76ET 10283. 29p. S, PC /MF 
From Energy in the third world conference; Vienna, Austria 
(28 _—— 
ven though is a low-heating value and low-bulk density 
fossil fuel which in aptebebe state contains over 80 percent mois- 
ture, it can be an economical alternative to coal, and fuel oil, as is the 
case in Iceland and Finland for direct combustion applications. This 
is because of the relative ease with which peat can be harvested, and 
the generally low sulfur and ash content of peat. Recent studies 
show that peat also has very favorable characteristics for conversion 
to synthetic fuels. Tests show that on the basis of chemistry and 
kinetics, peat is a better raw material than coal for production of 
synthetic fuels. Recent estimates also show that conversion of peat to 
high-Btu gas (>950 Btu/scf) is competitive with other alternatives 
of synthetic high-Btu gas. Therefore, peat can be an economical 
energy alternative depending upon location of peat deposits, region 
of energy need, scale of operation and cost of other energy alterna- 
tives. 


31538 (DOE/ET/10283—T1) Peat as an energy —— 
Punwani, D.V. (Institute of Gas Technology, Chicago, IL (USA)). 
Jul 1980. Contract AC01-76ET 10283. 10p. NTIS, PC A02/MF AO1. 

The importance of developing alternative energy sources to 

augment supplies of fossil fuels is growing all over the world. Coal, 
oil shale, tar sands, biomass, solar, geothermal, nuclear, and hydro- 
electric power have received considerable attention as alternative 
energy sources. One large energy resource, however, has received 
little attention until recently. That resource is peat. Although peat is 
used as an energy source in some countries such as Russia, Ireland, 
and Finland, it is virtually unexploited in many countries including 
the United States. This paper provides an understanding of peat: its 
varieties, abundance, and distribution; its value as an energy alterna- 
tive; its current and future role as an energy alternative; and the 
environmental and socioeconomic impacts of large-scale peat utiliza- 
tion. 
31539 Western low-rank coal development analysis. Gronhovd, 
G.H. (Dept. of Energy, Grand Forks, ND); Sondreal, E.A.; Ko- 
towski, J.A.; Wiltsee, G.A. Am. Chem. Soc., Div. Fuel Chem., Prepr.; 
25: No. 1, 199-209(1979). (CONF-800303—P4). 

From 179. national meeting of the American Chemical Soci- 
ety; Houston, TX, USA (23 Mar 1980). 

An analysis of the technical, environmental, and economic 
constraints to expanded development of the US, low-rank coal 
resource is in progress. The primary objective is to propose a 
comprehensive national R and D program focusing on technology 
development for enhanced utilization of lignite and subbituminous 
coal. Utilization of these fuels has expanded rapidly in recent years 
and will continue to expand in line with national energy priorities. 
This will require technological improvements and developments to 
solve unique problems associated with the physical and chemical 
properties of low-rank coals. These properties include high moisture 
content, di alkaline mineral matter content, high reactivity, 
and low sulfur content. The study is being directed by the Grand 
Forks Energy Technology Center (GFETC), which has the lead 
mission within the nt of Energy for technology applica 
tions for low-rank coals. To fulfill this assignment, GFETC must: (a) 
identify the properties of low-rank coals that affect the applicability 
and economics of technologies; (2) identify R and D needs unique to 
low-rank coals, and establish priorities based on potential impact on 
sm oa development; and (3) ensure that DOE's coal R and D 

rograms address those needs. Historically, GFETC has focused on 
lignite R and D, primarily on Northern Great Plains lignite. This has 
included programs in coal combustion, preparation, liquefaction, 
gasification, and environmental control technologies. The Center has 
also sponsored a biennial lignite symposium, designed to encourage 
the transfer of low-rank coal technology data between government, 
industry, and academia. The present study was initiated as a means 
to identify other needed R and D areas associated with the whole 
spectrum of US low-rank coals. 


MINING 


REFER ALSO TO CITATION(S) 31515, 31516, 31517, 31539, 
31596, 31600, 31602, 31609, 31610 


31540 (ACIRL- 2 nw A Development and application of a 
computer modelling technique for assessment of the stability of under- 
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ground mining layouts. Hebbiewhite, B.K. (Australian Coal Industry 
Research Labs., North Ryde). 1979. 40p. Australian Coal Industry 
Research Labs., North Ryde. 

A numerical method for analysing the stability of under- 
ground planer mining layouts has been developed in a joint research 
pro; between ACIRL and CSIRO. The method, based on 
displacement discontinuity theory, is —— to coal mine plan- 
ning for evaluating particular mining methods and sequences. Recent 
developments incorporated in the programme (THREED), such as 
caving criterion, are described and results of a longwall development 
trial problem is outined and an operating manual for the programme 
is included in the Appendix. 


31541 (AESD-TME—3030) System safety report for methane 
utilization from coalbeds for power generation at Bethlehem Mines 
Corporation, Marianna Mine No. 58, Marianna, Pennsylvania. (Wes- 
tinghouse Electric Corp., Pittsburgh, PA (USA). Advanced Energy 
Systems Div.). Jul 1980. Contract AC0S-77ET 13133. 57p. NTIS, PC 
A04/MF AOl1. 

Since the inception of this program, the engineering effort has 
been directed towards designing in safety features instead of review- 
ing them in. This was accomplished by identifying the hazards 
associated with the coalbed gas mixture program and then specifying 
equipment, systems and procedures that would eliminate, control or 
provide early warning of these potential hazards. The system safety 
was also enhanced by specifying or selecting proven equipment from 
known vendors and by adhering to the requirements of establishec 
safety codes and criteria. No part of this system was considered 
beyond the state-of-the-art. Flammable gases are compressed safely 
every day and there are many installations of turbine-generator units 
running on liquid fuel or natural gas. Even while selecting known 
equipment though, engineering still incorporated additional safety 
features to further increase the system's overall safety. As the 
primary potential hazard of this ‘Sy soe is in the utilization of a 
methane-air mixture, which in the percentage range of 5 to 15 
percent is highly flammable, the major system safety by pT 
effort has been directed towards this mixture’s safe control. It can be 
utilized safely by not allowing it to approach its limits of flammabil- 
ity until it is in the turbine system and by controlling extraneous 
sources of ignition. 


31542 (AESD-TME—3031) Environmental impact assessment 
for methane utilization from coalbeds for power generation at Bethle- 
hem Mines Corporation, Marianna Mine No. 58, Marianna, Pennsy!- 
vania, (Westinghouse Electric Corp., Pittsburgh, PA (USA). Ad- 
vanced Energy Systems Div.). Jul 1980. Contract ACOS-77ET 13133. 
47p. NTIS, PC A03/MF AOl1. 

This project will be conducted at the Sabol Shaft which is 
located outside Marianna, Pennsylvania, in Washington County. 
This project has its objective, the successful demonstration of an 
existing gas turbine/generator assembly adapted to a methane (CH,) 
fuel source. The gas normally vented to the atmosphere prior to a 
mining operation can be used as a fuel source to drive the gas 
turbine/generator assembly to produce electrical power. This power 
can then be fed back to the mining operation which reduces the 
dependence of the mine on dlectrical power supplied by the utilities 
company. The fuel source in this project is the Waychoff Borehole, 
Marianna No. 58 Mine, of Bethlehem Mines Corporation. The gas 
turbine/generator assembly is portable and mounted on a trailer van. 
Thus when the fuel source has been depleted, the installation can be 
moved to another site location for subsequent use. The relatively 
small size of the system and rural location combine to minimize the 
environmental impact. The installation will not have any impact on 
any threatened or endangered species of wildlife or vegetation. 
Discharges to the atmosphere will be gaseous since the fuel is a gas. 
The system does not utilize water or solid fuel; therefore, there will 
be no liquid or solid discharge. The turbine/generator assembly is 
enclosed within a trailer and thereby minimizes the increase in 
ambient noise. 


31543 (DOE/EIA—0125-2Q79) Bituminous and subbituminous 
coal and lignite distribution, January-June 1979, Energy data report. 
(Department of Energy, Washington, DC (USA). Energy Informa- 
tion Administration). 26 Oct 1979. 94p. NTIS, PC AO5/MF AOl1. 

Coal produced and purchased during January-June 1979 to- 
taled 373.7 million tons. 368.4 million tons was shipped for consump- 
tion while 5.2 million tons was stockpiled. 337.4 million tons went to 
consumers in the United States and 31.0 million tons was exported 
(7.9 million tons to Canada and 23.1 million tons to Mexico and 
destinations overseas). In the USA 262.4 million tons went to electric 
utility plants, 40.0 million tons went to coke plants, 33.4 million tons 
went to industrial users (other than coke), and a total of 0.9 million 
tons was distributed for retail sales. Of the 7.9 million tons shipped to 
Canada, 4.5 million tons went to electric utility plants, 3.1 million 
tons went to coke plants, 0.2 million tons went to indusirial users, 
and a total of 0.04 million tons was snipped for retail sales. Railroads, 
the principal mode of coal transportation, hauled 179.0 million tons 
or 49 percent of the 368.4 million tons of coal distributed in the first 
six months of 1979. River transportation ranked second with 55.0 
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million tons or 15 percent followed by truck shipments with 52.7 
million tons or 14 percent. Figure 3 shows shipments of coal for 
United States consumption by supplying area and transportation 
mode. 


31544 (DOE/MC/08089—T 12) 
project. Monthly progress report. (TRW, Inc., McLean, VA 
(USA). Energy Systems Planning Div.). Jun 1980. Contract AC21- 
78MCO08089. 104p. NTIS, PC A06/MF AOI. 
Projects in various areas are described briefly. (LTN) 


31545 (NP—25004) National Coal Board report and accounts, 
April 1, 1979-March 29, 1980. (National Coal Board, London (UK)). 
1980. = NTIS (US Sales Only), PC AOS/MF A01. 

1979/80 was a year of achievement for the UK coal industry. 
After a difficult year in 1978/9, the industry recovered —: 
deep-mined = was up by nearly 4 million tonnes - the first 
increase since 1963; output per man rose by 5%; sales were nearly 10 
million tonnes higher; the number of fatal accidents was 30, the 
lowest figure ever, and the overall casualty rate was lower as well; 
and financial = were achieved. A high level of sales was 
achieved, and to power stations reached the record level of 85 
1/2 million tonnes. generated nearly three-quarters of the 
nation’s electricity and increased its market share by 5%, in place of 
oil. The coke market was disappointingly weak and sales to this 
market fell, partly because of the protracted steel strike. The Board 
have been discussing with the Government a new financial frame- 
work for the industry for the next five years. This framework is 
embodied in the new Coal Industry Bill which is designed to ensure 
that the Board's capital investment programme continues as vigor- 
ously as possible and that the industry is profitable, while at the same 
time substantially reducing Government financial aid over the next 
three years. The Board are confident of coal’s long-term future but 
do not wish to make light of the tremendous difficulties that will be 
involved in — the Government's financial objectives, which 
were negotiated before the onset of the recession. The coal industry 
is too large and too complex to be able to change rapidly, and in 
responding to the challenge, the Board hope the Government will 
provide them with a measure of short-term flexibility, particularly in 
regard to the treatment of coal stocks, which can have a dispropor- 
tionate effect on the cash situation. The financial objectives agreed 
with Government were in fact achieved in 1979/80. 


TRANSPORT AND HANDLING 
REFER ALSO TO CITATION(S) 31489, 31526, 31543 


31546 (IS-M—275) Status of chemical coal cleaning processes. 
Wheelock, T.D. (Ames Lab., IA (USA); Iowa State Univ. of Sci- 
ence and Technology, Ames (USA). Dept. of Chemical Engineer- 
ing). 1980. Contract W-7405-ENG-82. 2lp. (CONF-800910—1). 
NTIS, PC A02/MF AOl1. 

From 5. international conference on coal research; Dussel- 
dorf, F.R. Germany (1 Sep 1980). 

A number of chemical coal cleaning processes have been 
investigated. These processes are quite varied with respect to the 
chemical reactions involved, operating conditions employed, effect 
on coal properties, by-products and wastes produced, and results 
achieved. Most of the processes will remove 90% or more of the 
inorganic forms of sulfur from coal and several will remove part of 
the —— form of sulfur as well. Many of the processes will reduce 
the ash content of coal significantly and some will extract a number 
of the trace elements. Also some of the processes will add oxygen or 
other elements to the coal, some will remove hydrogen or volatile 
matter, and some will alter the caking and swelling properties of 
coal. Even though all of these processes are designed primarily to 
produce clean fuel for use in direct combustion, some may find 
application in preparing coal for gasification or other uses because 
the treated coal is more reactive or has less tendency to cake. While 
many of these processes seem promising, none are fully developed, 
and projected plant capital and operating costs are — None of the 
processes appear to have been demonstrated in a fully integrated 
pilot plant encompassing all of the steps in any given process. On the 
other hand, the principal desulfurization step of every process has 
been demonstrated experimentally. It is apparent that considerably 
more work remains to be done before any of these processes reach 
the commercial plant stage. In general, process conditions need to be 
— the removal of organic sulfur improved, the regeneration 
of spent leaching solutions or other treating agents demonstrated, 
and methods of waste disposal tested. 


31547 Removal of sodium from lignite by ion exchanging with 
calcium chloride solutions. Paulson, L.E.; Futch, J.R. (Dept. of 
Energy, Grand Forks, ND). Am. Chem. Soc., Div. Fuel Chem., 
Prepr.; 25: No. 1, 224-232(1979). (CONF-800303—P4). 

From 179. national meeting of the American Chemical Soci- 
ety; Houston, TX, USA (23 Mar 1980). 
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The quantity of sodium removed from lignite by ion exchange 
with calcium is a function of the coal’s moisture content, particle 
size, quantity of calcium present in solution, solution temperature 
and contact time. The greatest exchange occurred with lignite 
containing more than 28% moisture and smallest particle size (80 
mesh x 0). The rate of exchange increases slightly with temperature 
to 120°F. The sodium removal is a direct function of solution 
calcium concentration. Solution concentration and solid-liquid ratio 
are interdependent variables which determine total quantity of cal- 
cium which contacts a unit quantity of lignite. 


COMBUSTION 


REFER ALSO TO CITATION(S) 31459, 31476, 31486, 31525, 
31529, 31530, 32423, 32679, 32708, 32709 


31548 (ANL/CEN/FE—79-15) Investigation of limestone sulfa- 
tion enhancement agents and their corrosion rates in FBCs. Annual 
report, October 1978-September 1979. Johnson, I.; Myles, K.M.; 
Lenc, J.F. (Argonne National Lab., IL (USA)). 1979. Contract W- 
31-109-ENG-38. 109p. NTIS, PC A06/MF AOI. 

This work supports the development studies for atmospheric 
and pressurized fluidized-bed coal combustion. Laboratory studies 
and runs in an atmospheric process-development-scale combustor 
are aimed at providing information on the effects of water addition 
and chemical additives such as CaCk, NaCl, and NazCOs on (1) the 
degree of sulfation of limestone sorbent at various operating condi- 
tions and (2) the corrosion of candidate materials for fluidized-bed 
coal combustion facilities. 


31549 (ANL/ECT/TM—1) Status of combustion-modification 
technology for utility-boiler NO/sub x/ control. (K VB, Inc., Irvine, 
CA (USA)). Dec 1978. Contract W-31-109-ENG-38. 89p. NTIS, PC 
A05/MF A0Ol1. 

This report documents significant developments in the subject 
area of combustion modifications as applied to coal-fired utility 
boilers. The primary emphasis is on the status of NO/sub x/ control 
technology, but related topics, such as boiler corrosion and hazard- 
ous emissions during modified-combustion operation, are also dis- 
cussed. This report is intended as a complement to the 1977 Assess- 
ment of NO/sub x/ Control Technology for Coal-Fired Utility 
Boilers (ANL/ECT-3, Appendix D). A synopsis of recent NO/sub 
x/ field-test programs undertaken by the U.S. Environmental Protec- 
tion Agency (EPA) and the Electric Power Research Institute 
(EPRI) is presented along with a status report on the major boiler 
manufacturers’ low-NO/sub x/ burner/boiler development efforts. 
Because of concerns that low-NO/sub x/ operating modes may 
increase boiler-tubewall corrosion and increase polycyclic-organic- 
matter (POM) and SOs emissions, discussions of recent test programs 
and analytical studies on these topics are also included. 


31550 (CONF-800838—1) Model for attrition in fluidized beds. 
Chen, T.P.; Sishtla, C.I.; Punwani, D.V.; Arastoopour, H. (Institute 
of Gas Technology, Chicago, IL (USA)). Feb 1980. Contract AC02- 
77ET26926. 9p. NTIS, PC A02/MF A0Ol1. 

From International fluidization conference; Henniker, NH, 
USA (3 Aug 1980). 

A model has been developed to predict the particle size 
distribution and amount of fines generated during the attrition of 
particles in fluidized beds. The model agrees well with the experi- 
mental data and shows the potential for scale-up. 


31551 (DOE/ET/10379—T1) Industrial application fluidized 
bed combustion. Category III: indirect fired heaters. Quarterly techni- 
cal report No. 16, April 1-June 30, 1980. (Exxon Research and 
Engineering Co., Florham Park, NJ (USA). Engineering Technol- 
ogy Dept.). 1980. Contract AC01-76ET10379. 42p. NTIS, PC A03/ 
MF AOl. 

The High Temperature Heat Flux Test Unit was put into 
operation during July 1979. Tests using both propane and coal fuels 
have been completed. Test results are summarized in this report. The 
object of the Economic and Applications Task of the Program is to 
evaluate the economic and logistic factors that might influence the 
schedule and circumstances under which coal fired Atmospheric 
Fluidized Bed Combustion (AFBC) technology might be applied to 
petroleum and petrochemical plant process heaters. The results of 
these studies indicate that the potential for near term application of 
AFBC technology to refinery crude heaters is relatively low. A 
possible alternative application of FBC heaters in the Exxon Donor 
Solvent Process for the liquefaction of coal has been identified. In 
this alternative an FBC heater would be used to burn the heavy 
vacuum tower bottoms. A preliminary design of such a heater has 
been completed and released to the Exxon Synfuels Division for 
further evaluation. The final task of the program will be to prepare a 
design specification for a hypothetical commercial sized process 
heater from which all interested parties can make a definitive evalua- 
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tion of the technical and commercial prospects of the technology. 
This design work is now underway. 


—_— (FE—5490-7) Electrostatic granular bed filter develop- 
program. Quarterly technical report, April-June 1980. Rene ae 

RR. (General Electric Co., Schenectady, NY (USA). T1348. De, 

tems Pro; t.). 10 Jul 1980. Contract ACO01-79ET154 

NTIS, AOl. 

A preliinary study of the integration of an Electrostatic 
Granular Filter into the General Electric PFB Reference Plant 
has been completed. Initial estimates of filter media required for the 
EGB filter indicate that spent dolomite from the PFB will not be 
satisfactory. An alternate concept using pea gravel as the filter media 
has been evaluated. The hi face velocities possible with pea 
— will reduce both the size and number of EGB filters required. 

filter media required by the EGB filter for 99.5% will 
pe bane vented aD venabahe pag beeen 25 Ib 

ia/Ib dust; the actual requirement will be determined by test. 
Assuming a combined cyclone stage efficiency of 91%, the a 
filter media required at the 25 to 1 ratio is 300,000 Ib/h for 15 
coal and 238,000 Ib/h for 9.6% ash coal. At a 10 to | ratio, the seeds 
required will range from 120,000 to 95,000 Ib/h as the ash content 
varies. At rated conditions, the dolomite feed rate is 173,000 Ib/h 
and plant coarse offtake is 87,000 lb/h, which is reduced to 34,720 
Ibs/h after sieving at 10 mesh. Thus, there is not enough spent 
dolomite greater than 10 mesh generated by the plant to serve as 
cleaning media in the EGB filter. In addition, the dolomite would 
have to be cooled before sieving and then reheated w ~— 
the EGB filter. This heat loss would reduce cycle qiiclensy, 
though this has not been quantified. In contrast, the pea gravel can 
be cleaned and recirculated without appreciable te loss. The 
recommended alternative to spent dolomite as a filter media is pea 
gravel, with a diameter ranging from 1/8” to 1/4”. Ash would be 
separated from the gravel in a pneumatic conveyor and the gravel 
recycled while the ash would be collected in a baghouse. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 31543 


31553 (JPL-PUBL—79-72) Conference and bipees on coal 
use for California. Coal use for California: and perspectives. 
Final report. Goldsmith, M. (Jet Propulsion Lab., Pasadena, CA 
(USA)). 30 Jun 1979. Contract AA01-78ET12276. 90p. NTIS, PC 
A0S/MF AOl1. 


Coal has not been a major factor in energy supply i in Califor- 


nia. Both Federal law and policy statements by state leaders indicate 
that coal will assume an increased role in the future. A conference, 
with invited papers, was held in May 1978, to review technical, 
economic, legal and social aspects of the use ‘of coal for California. 
This was followed by a smaller scale workshop, held in October 
1978. Technical and policy issues were identified in those activities, 
and conference and workshop reports have been prepared. A series 
of discussions and interviews between JPL staff and policy-oriented 
individuals were held to clarify issues and to explore possible solu- 
tions to problems. This report is a record of the results of this work. 


31554 Coals and coal-bearing rocks of the Hanna Coal Field, 
Wyoming. Glass, G.B.; Roberts, J.T. Laramie, WY; Geological 
Survey of Wyoming (1980). $2p. (DOE/TIC—11226). 

Renewed interest in Wyoming's vast coal deposits began in 
the late 1960's as power plant demands for inexpensive, low sulfur 
coals increased. Because of this demand, Wyoming's coal companies 
have set new production records every year since 1972. Table 1 
summarizes annual production for the last 19 years on a county basis. 
Wyoming's 1978 tonnage set yet another record at 58.2 pare ~~ 
With this tonnage, Wyoming remains the largest coal- 
state in the Rocky Mountains and the fourth largest in t canoe 
Coal production in Wyoming was dominated by underground 
mining until 1954. In that year, strip mining tonnage barely exceeded 
that of the underground mines. Since then, however, strip mining 
has become the dominant mining method and now accounts for 
about 99 percent of Wyoming's annual production. Conversely, 
underground mining has slip Pore. to eqpeouliiaity one percent of the 
annual tonnage mined. In 1978, twenty-one coal mining companies 
produced 58.2 million tons of coal. These companies operated 22 
strip mines and 3 underground mines. 


31555 Division of Mines report. Columbus, OH; Department of 
Industrial Relations (1978). 128 Sp (NP—24976). 

This annual report of the mining industry of Ohio presents 
production statistics, employment and wage date, and other perti- 
nent information of value not only to the industry itself, but also to 
existing companies contemplating expansion, and new companies 
seeking to relocate. There were three less fatalities in the mining 
industry for 1978 than there were in 1977. The coal mining industry 
had a total of four - two underground and two strip. Industrial 
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minerals had a total of one in sand and gravel. While production in 
the industrial minerals increased, and production decreased with 
value and wages in all segments remaining near the same. The report 
provides comprehensive statistical data regarding Ohio's mining 
industry. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 31501, 31520, 31535, 31555, 
32870, 32871, 32877 


REGULATIONS 
REFER ALSO TO CITATION(S) 31530 


PETROLEUM 


REFER ALSO TO CITATION(S) 31452 


31556 (DOE/BETC/QPR—79/4) Liquid fossil fuel technology. 
Quarterly technical progress report, October-December 1979. (De- 
partment of Energy, Bartlesville, OK (USA). Bartlesville Energy 
Technology Center). Apr 1980. 56p. NTIS, PC A04/MF AOl1. 

Activities and progress are reported in: liquid fossil fuel cycle, 
extraction (enhanced recovery of oil and gas), processing (of petro- 
leum and alternate fuels), utilization (transportation and energy 
conversion), and systems integration. BETC publications and fi- 
nances are listed in appendices. (DLC) 


RESERVES 


31557 (UT/CES-PS—11) Offshore oil: an overview. Manners, 
LR. (Texas Univ., Austin (USA). Center for Energy Studies). Jun 
1980. 115p. NTIS, PC A06/MF AOI1. 

This report provides an assessment of the current status of 
offshore activity with particular reference to (1) trends in offshore 
production, and (2) the intensity and location of exploration drilling, 
this being an essential precondition for any future increase in off. 
shore crude production. The report includes in-depth profiles of 
those non-OPEC nationa where the chances of discovering further 
recoverable offshore reserves appear highest. The underlying con- 
cern is to identify those nations that are on the offshore frontier. It is 
these nations that must resolve in an appropriate and timely manner 
the particular policy issues that arise in the course of offshore oil 
exploration and production. These issues include (1) the develop- 
ment of appropriate, risk-free offshore technologies, and (2) balanc- 
ing of conflicting and competing demands for land (recreational use, 
wetland preservation, siting of infrastructure and energy-related 
facilities) in the coastal zone. In these respects, the exploitation of 
offshore oil and gas poses a unique form of challenge. 


31558 Resource appraisal and the effect of price and technology. 
Uri, N.D. (DOE, Washington, DC). Environ. Sci. Technol.; 14: No. 3, 
283-287(Mar 1980). 

This paper estimates the cumulative level of discovery and 
production of crude oil in the United States. Two functional specifi- 
cations are suggested and estimated. 11 refs. 


GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 32871, 32874 


31559 Salem limestone oil and gas production in the Keenville 
field, Wayne County, Illinois. Stevenson, D.L. Urbana, IL; Illinois 
State Geological Survey (1978). 18p. (NP—25033). 

Oil has been produced from the Salem Limestone of Val- 
meyeran (middle Mississippian) age in Illinois since 1939. In 1972 the 
discovery of Salem oil at Zenith North field in Wayne County, 
Illinois, stimulated a resurgence of Salem exploration in the Illinois 
Basin. By the end of 1977, activity had resulted in 3 new field 
discoveries and 24 new pool discoveries in the Salem of Illinois. One 
of the most promising of these discoveries was in the Keenville field 
in T. 1 S., R. 5 E., Wayne County, Illinois. The discovery well was 
completed early in January 1977, and by the end of the year 40 wells 
had produced approximately 760,000 barrels of Salem oil. The oil is 
produced from a biocalcarenite (predominatly sand-sized fossils and 
fossil fragments), with highly variable porosity and permeability, 
which lies about midway between the top and bottom of the forma- 
tion. No structural closure is evident on key marker beds above the 


ERA VOL. 5, NO. 20 


Salem, but some closure is created by the tendency of the producing 
zone to occur increasingly lower in the section in an up-dip direc- 
tion. Water-free oil production was obtained in many wells | 
setting pipe through the reservoir and perforating above the oil- 
water contact, as determined by examination of drill cuttings. The 
oil produced is accompanied by gas with a heating value of about 
1500 Btu/ft*. To date, most of the oil accumulations in the Salem 
have been found by drilling below shallower, producing zones on 
prominent structures. The presence of reservoirs within the Salem, 
such as the one at Keenville has been difficult to predict prior to 
drilling. The recent increase in the number of holes drilled to or 
through the Salem should add to our knowledge of its depositional 
and diagenetic history and help in further oil exploration. 


31560 Prediction of Silurian reef locations through trace ele- 
ments profiles. Cahill, R.A.; Schleicher, J.A.; Meents, W.F.; Liu, 
C.L.; Ruch, R.R. Urbana, IL; Illinois State Geological Survey 
(1978). 28p. (NP—25032). 

This investigation studies the use of certain trace element 
concentrations as geochemical indicators to distinguish between reef 
and nonreef material in southern Illinois carbonates. In addition, 
Fa page 9 criteria were used to predict the distance of a sample 
rom a reef. Thirty-two elements were determined on 63 Silurian 
rock samples grouped according to their locations. With the use of a 
discriminant analysis function, 50 of the 63 samples were correctly 
classified. This method has potential for predicting the locations of 
unknown reefs and possible petroleum accumulations. 


DRILLING AND PRODUCTION 
REFER ALSO TO CITATION(S) 31559, 31605, 32710, 32782 


31561 (CONF-800739—1) Scleroglucan biopolymer production, 
and economics. Compere, A.L.; Griffith, W.L. (Oak Ridge 
National Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 7p. 
NTIS, PC A02/MF AO1. 
From 6. international fermentation symposium and 5. interna- 
tional symposium on yeasts; London, Ontario, Canada (20 Jul 1980). 
Production and solution properties which may make sclerog- 
lucan polysaccharide economically advantageous for onsite produc- 
tion and use in tertiary oil recovery were investigated. Scleroglucan, 
which is similar in viscosity and shear thinning to xanthan, can be 
produced in a 3-day batch or 12 h continuous fermentation. Yield is 
nearly 50% based on input glucose. Gross biopolymer-biomass sepa- 
ration may be effected using microscreening, a low energy process, 
followed by polish filtration. Polymer flux may be a ney by 
hydrolysis with an endolaminarinase from Rhizopus arrhizius QM 
1032. Simple feedstock requirements and low growth pH, together 
with the difficulty of resuspending dried eee may encourage 
field biopolymer fermentation and use of purified culture broth. 


31562 (DOE/BC/10027—11) Analysis of reservoir pretreatment 
in chemical flooding: a literature review. Surkalo, H.; Pouska, G. 
(Exoil Services, Golden, CO (USA)). Jul 1980. Contract AC19- 
79BC10027. 173p. NTIS, PC A08/MF AOl1. 

This t is a state-of-the-art literature review on preflush 
for cheno § ooding. A preflush can result in reduced surfactant 
consumption, improved slug performance, and/or increased reser- 
voir contact. Chemical and physical processes which may occur 
during a preflush injection include the following: reduction in surfac- 
tant adsorption on reservoir clays, reduction in surfactant precipita- 
tion due to multivalent cations, and added mobility control to 
improve reservoir sweep efficiency. Reduction of sulfonate losses 
has clearly been found to be the most frequently identified purpose 
of a preflush. This goal is accomplised by means of fluid displace- 
ment, cation exchange, or other sacrificial replacement process. The 
literature review shows the laboratory studies to be the most valua- 
ble source of current technology. Field studies completed to date 
provide less up-to-date information presumably because of the great- 
er time lag associated with a field project. The patents proved to be 
the least important source of information. 83 references. 


31563 (DOE/BETC/OR—12) Ion exchange characteristics of 
enhanced oil recovery systems: miscibility studies. Biennial report for 
the period April 1, 1977-March 30, 1979. Ho, P.C.; Kraus, K.A.; 
Johnson, J.S. Jr.; Lietzke, M.H.; Thomas, M.M.; Ogden, S.B.; Bur- 
nette, R.G.; Hydzik, R.J. (Oak Ridge National Lab., TN (USA)). 
Aug 1980. Contract W-7405-ENG-26. 73p. NTIS, PC A04/MF AO1. 

Results are presented on the effect of NaCl concentration on 
solubility of alkyl benzene sulfonates in water; effect of alkyl ben- 
zene sulfonate concentration on miscibility of a selected hydrocar- 
bon, toluene, with water; effect of alkyl substitution on alkyl benzene 
sulfonates on miscibility; analogous effects of alcohol required to 
produce miscibility between toluene and an aqueous solution of an 
alkyl benzene sulfonate at a given concentration for different hydro- 
carbon/aqueous ratios; the effect of number of alkyl carbons, both in 
alkanes and in alkyl benzenes, on miscibility with a selected aqueous 
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alkyl benzene sulfonate; and miscibilities of similar systems with 
mixtures of hydrocarbons. At a given protosurfactant concentration, 
increase in alkyl substitution on the alkyl benzene sulfonate or 
carboxylate increased solubilization of a hydrocarbon in the 
phase; in systems containing a cosurfactant, amounts of “alcohol 
} gpnens I to effect miscibility decreased with alkyl substitution on 
a salt. For alkyl benzene sulfonates substituted with u 

yl carbons, different isomers had essentially the same ofrect 
= on miscibility at a given concentration; at higher degrees of substitu- 
tion, differences were significant, though small. Higher concentra- 
tions of protosurfactants in most cases increased miscibility. Increas- 
ing the number of alkyl carbons of the hydrocarbon, either alkanes 
or phenyl alkanes, decreased miscibility. Alcohol requirements for 
miscibility were similar, but not identical, for alkanes and phenyl 
alkanes having the same number of alkyl carbons; whether more or 
less was required for the alkane or the corresponding phenyl alkane 
varied with the type of alcohol. Alcohol requirements for miscibility 
of hydrocarbon mixtures with aqueous protosurfactant solutions 
varied linearally with the weight fraction of the hydrocarbon com- 
ponents, other conditions being constant. 


31564 (DOE/MC/8333—1) Alternative concepts for 

carbon dioxide for enhanced oil recovery projects. Final report. Amiri- 
jafari, B.; Grange, F.; Ford, H.; Pforzheimer, T.; Williams, B. 
(Science Ap plications, Inc., Golden, CO (USA)). Jul 1980. Contract 
AM21- 78MCO8333, 156p. NTIS, PC A08/MF AOl1. 

The objectives of a study of alternative concepts for supply- 
ing carbon dioxide for enhanced oil recovery (EOR) were to: define 
the CO, requirements for candidate EOR reservoirs; generate alter- 
native concepts for collecting, transporting, storing and processing 
CO, from naturally occurring sources; compare the alternatives on 
the basis of cost effectiveness; reestimate the magnitude of the CO. 
EOR reserve base on the results of the above findings; and recom- 
mend future DOE program activities. These objectives were met, 
and conclusions derived from the study are given. 


— (DOE/MC/03103—2) Investigations of enhanced oil re- 

ery through use of carbon dioxide. Progress report, July 7, 1978- 
oe Pe 31, 1979. Whitehead, W.R.; Kimbler, O.K.; Hoshman, 
R.M.; Harvey, J.R. (Louisiana State Univ., Baton Rouge (USA). 
Dept. of Petroleum Engineering). Jun i980. Contract AC2I- 
78MCO03103. 102p. NTIS, PC A06/MF AO1. 

Procurement, construction, and installation of unconsolidated 
sand packs and equipment for displacement studies up to 5000 psi is 
complete and the equipment is in routine use. One accomplishment 
was sampling equipment for taking samples at pressures up to 8000 
~ during displacement and phase behavior studies. 21 displacements 

ve been made using synthetic crudes. Results suggest that miscibi- 
lity can be generated between pure CO: and this oil at 1100 psig. At 
a displacement temperature of 109°F, miscibility is generated 
through multiple contacts and the data suggest that the generation 
mechanism is one of condensation rather than vaporization. In 
displacements in which the injection gas was a CO2-CH, mixture, 
the minimum miscibility pressure appears to increase approximately 
linearly with increasing methane content. Increased CH, concentra- 
tions over those originally present were observed in all displace- 
ments where the pressure was less than that required for first contact 
miscibility. Thus it was tentatively concluded that the presence of a 
bank is not in itself an indication that miscibility was not attained, but 
only an indication that the mechanism was one of generation of 
miscibility through mass transfer (multiple contacts). 


31566 (MER—10.1(P-35)) Mathematical solutions of parametric 

production of single phase flow through porous media. Collier, 
R.S.; Monash, E.A. (Systems Technology, Inc., Paonia, CO (USA); 
Geological Survey, Denver, CO (USA). Conservation Div.). Jul 
1980. 348p. Geological Survey, Denver, CO. 

This monograph describes the analytic solutions of the ex- 
tended reservoir per se model which is valid for any given equation- 
of-state; hence it covers solutions for any single phase fluid, liquid, 
or gas. Explicit solutions are given for arbitrary pressure dependent 
production rates and for time dependent sequences of pressure 
dependent rates (referred to as parametric pulsing of the reservoir). 
Moreover, the geometric rate function is identified which is a 
balance between the production rate and the rate of displacement by 
a water influx. The geometric rate function, g, occurs as a denomina- 
tor of the solution integrals and hence the condition g = 0 describes 
a singularity condition of the fundamental equations. Separate singu- 
lar solutions are obtained for this case which describe pressure 
maintenance of the system. The g function also describes accessible 
and inaccessible pressure ranges for the reservoir system; these may 
be obtained without finding the solutions explicitly. The singularities 
also define the terminal condition of the reservoir at thermodynamic 
exhaustion. Examples are given using the ideal liquid and the ideal 

gas (the standard reservoir per se model). Special production rates 
ct as the constant rate, the pressure-squared rate and special 
pulsing cycles such as the exponential decline and identical pressure 
cycles are thoroughly and explicitly discussed showing graphs of the 
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reservoir state variables and the reservoir production as a function of 
time. 


31567 Well collar or shoe and cementing/drilling process. Davis, 
C.A. US Patent 4,175,619. 27 Nov 1979. Filed date 11 Sep 1978. a 
An improved well shoe or collar has at least one tooth 
pro from the top of the cement shoulder of the shoe or collar 
Soniiie of engaging, denting and penetrating a pump down wipe 
plug and retarding the tendency of the plug to rotate when engaged 
y a drilling bit, thereby enhancing the drilling action of a drill bit 
on a pump down wi B.- 1 plug. An yo ane process of cementin 
within a well and 7 through a plug commenting within a well 
and drilling through —-_ comprises inserting a pump down wipe 
plug at the interface o uid and wet cement, pumping the plug 
down the well until it comes into contact with a shoulder of a shoe 
or collar having at least one protrusion extending from the surface of 
the shoulder capable of engaging, denting and penetrating the plug, 
rg oop | after the cement has set, lowering a drill bit onto the 
pd ye the protrusion retarding the tendency of the plug to 
pa de wi action of the drill bit and enhancing the 
drilling action of the bit. 9 figures. 


31568 High vertical and horizontal conformance thermal oil re- 
covery process. Wu, C.H.; Brown, A.; Hall, W.L.; Shupe, R.D. (to 
Texaco Inc.). US Patent 4,175, 618. 27 Nov 1979. Filed date 10 May 


1978. , oo 
oil recovery processes employing the injection of 
steam and/or hot water for mobilizing viscous petroleum sweep only 
a small fraction of the formation between the wells because of 
override, underride, or channeling resulting in poor vertical con- 
formance, as well as poor horizontal conformance of the swept 
portion of the formation. Both vertical and horizontal conformance 
are improved significantly if steam is injected into a formation until 
channeling has begun, after which steam injection is terminated and 
an aqueous fluid is injected into the formation, which has a viscosity 
essentially the same as water and contains an emulsifying agent 
capable of forming a viscous emulsion in the portions of the forma- 
tion where override, underride or channeling has occurred. After a 
small slug of emulsifying fluid has been injected, steam injection is 
resumed and as a co uence of the emulsion plug, moves into 
portions of the formation from which oil would not be recovered if 
the emulsion had not been injected. Multiple cycles of steam and 
emulsion injection may be applied to a formation to more completely 
sweep the full volume of the pattern. Surfactants suitable for use 
paenyenegi sulfonates such as petroleum sulfonate, and solubiliz- 
factants such as alkyl or alkylarylpolyethoxyalkylene sul- 
a 3 figures. 


31569 Oil development and production in Indiana during 1978. 
Carpenter, G.L.; Keller, S.J. Bloomington, IN; Geological Survey 
(1979). 38p. (NP—25022). 

Exploratory drilling activities for petroleum deposits in Indi- 
ana in 1978 are described. The names and locations of important 
wells are given. An historical record of oil production in Indiana 
from 1889 to 1978 is given. Oil field statistics for 1978 are tabulated. 
An appendix is included which lists oil fields arranged according to 
stratigraphic units. (DC) 


31570 Oil development and production in Indiana during 1977. 
ter, G.L.; Keller, S.J. Bloomington, IN; Geological Survey 
(1978). 36p. (NP—25062). 

The drilling and production status of oil wells in the state of 
Indiana are discussed. The number of oil wells drilled in Indiana in 
1977 is given. The status of each is described. Oil field statistics for 
1977 are tabulated. The number of fields and their productivity from 
1950 to 1977 in Indiana are given. Statistical data and maps are 
included. (DC) 


PROCESSING 
REFER ALSO TO CITATION(S) 31583, 32491, 32656 


31571 (EMD—80-55) How the petroleum-refining industry ap- 

energy conservation: a case study. Staats, E.B. (General 
Accounting Office, Washington, DC (USA)). 13 Jun 1980. 7Ip. 
General Accounting Office, Washington, DC. 

Report to the Congress of the United States by the Comptrol- 
ler General. 

The US petroleum-refining industry accounts for about 4% of 
total domestic energy consumption and over 10% of all energy 
consumed by the industrial sector. The Department of Energy 
reports that the industry has made significant strides in increasing its 
energy efficiency - reducing its energy requirements to refine a 
barrel of crude oil by 19.5% between 1972 and the end of 1978. 
Federal energy policies designed to raise domestic energy prices will 
have a large impact on refining-industry efforts to improve its 
energy efficiency. Federal programs aimed at improving energy 
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efficiency in industry have had little impact on the refining industry, 
but there are ways to improve these programs. Federal programs to 
increase substitution of coal for oil and natural gas also have had 
little impact on the refining industry and in some cases may actually 
be hampering efforts to improve energy efficiency. More must be 
done to demonstrate the feasibility of using coal-gasification technol- 
ogy in refineries. 


31572 (LA-UR—80-1439) Chemistry and processability of crude 
oil asphaltenes as studied by ultracen' Weeks, R.W. Jr.; 
McBride, W.L. (Los Alamos Scientific Lab., NM (USA); Amoco 
Oil Co., Naperville, IL (USA). Research and Development t.). 
1980. Contract W-7405-ENG-36. 3lp. (CONF-800906—1). IS, 
PC A03/MF AO1. 

From National ACS meeting on chemistry of asphaltenes; 
Washington, DC, USA (Sep 1980). 

From the number of crudes of this study, there appears to be 
a positive correlation between the total quantity of crude oil hetero 
atoms (S, N, Ni, and V) which are precipitated under conditions of 
ultracentrifugation and the degree of that particular crude’s difficul- 
ty of hydroprocessing. Because of its powerful ability to separate 
colloidal material from suspensions and because of the known colloi- 
dal nature of asphaltenes, the ultracentrifuge was employed to effect 
the separation of crude oil constituents, and to thus provide informa- 
tion relating to the hydrocracking of resids. Asphaltenes vary great- 
ly in their response to hydrocracking with some being remarkably 
refractive while others are readily destroyed. By studying the chemi- 
cal nature of the asphaltene/colloid fractions, a correlation between 
this chemical constitution and processability was observed. The 
observation of Liesegang band-like phenomena is also reported along 
with chemical analyses of these bands. 


31573 Separating exchangers. Cros, P.; Desorbay, J.P.; Refoube- 
let, J.J. (to Spie-Batignolles; Societe Generale de Techniques et 
d'Etudes). US Patent 4,174,273. 13 Nov 1979. Priority date 9 Sep 
1975, France, 8p. 

A method for heating crude oil to be processed in a petro- 
chemical installation, comprises successive heat exchangers disposed 
in series, each heat exchanger using pressurized steam as the heating 
fluid. Each exchanger has a lower exchange chamber, a liquid 

roduct supply line and a tube bundle, the steam transferring heat to 
iquid product flowing through the tube bundle. Each heat exchang- 
er comprises an upper separation chamber disposed above the lower 
exchange chamber, the separation chamber having a gas phase outlet 
and a liquid phase outlet, the liquid phase outlet being disposed 
lower than the level at which the tube bundle extends into the 
separation chamber. Successive heat exchangers are connected to- 
gether by a pipe communicating between the liquid phase outlet of 
the upper separation chamber of one of the heat exchangers and the 
liquid product supply line of the next heat exchanger. The gas phase 
outlets of the successive heat exchangers are connected directly and 
independently from each other to the petrochemical installation, the 
liquid phase outlet of the last heat exchanger being connected to that 
installation. The steam for heating the heat exchangers is at a 
successively higher pressure, and hence a successively higher tem- 
perature, in the successive exchangers. (6 figures.) 


31574 Catalytic cracking of hydrocarbons. Schwartz, A.B. (to 
Mobil Oil Corp.). US Patent 4,174,272. 13 Nov 1979. Filed date 13 
Jun 1978. 26p. 

Non-hydrogenative endothermic catalytic cracking of hydro- 
carbon, particularly petroleum, fractions at relatively low pressures 
and high temperatures in a system where the endothermic heat 
required for cracking is supplied by catalyst as the heat transfer 
medium, which catalyst has been heated by burning coke depostied 
on the catalyst during cracking; and wherein a decomposable com- 
pound of platinum, palladium, ruthenium, iridium, osmium, rhodium 
or rhenium, is introduced into contact with the cracking catalyst 
during said process. (3 figures, 2 tables.) 


31575 High severity reforming. Mayes, W.W. (to Cosden Tech- 
nology, Inc.). US Patent 4,174,271. 13 Nov 1979. Filed date 3 Nov 
1977. 14p. 

Disclosed is a process for the production of highly aromatic 
reformates in high yield from a naphtha feed fraction by high- 
severity catalytic reforming using a reforming catalyst which in- 
cludes a hydrocracking promotor metal. The process comprises 
reforming the stock under conditions of high severity in a plurality 
of sequentially arranged reaction zones in which the concentration 
of the hydrocracking promotor metal of the reforming catalyst is 
adjusted to provide a minimal hydrocracking activity relative to the 
other reforming reactions to the catalyst in the first reaction zones, 
and an enhanced hydrocracking activity to the catalyst in the last 
reaction zones. The reformates produced according to this process 
are particularly useful in the blending of high aromatic content 
gasoline and/or in the production of high purity aromatic hydrocar- 
bons. 
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PRODUCTS AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 31587 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 32873 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 32401, 32402, 32403 


31576 (DOE/EIA—0042/77) International petroleum annual, 
1977. Southard, L.G. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). 1 Jun 1979. 38p. NTIS, 
PC A03/MF AOl1. 

Major developments which impacted the petroleum industry 
in 1978 are summarized. Internation troleum statistics on 1977 
crude oil production, world trade of petroleum and petroleum 
products, petroleum refining, and demand for refined petroleum 
products are presented. (DC) 


31577 (DOE/EIA—0201/11) Energy policy study. Volume 11. 
Federal pipeline regulation. Berlin, B.P. (Department of Energy, 
Washington, DC (USA). Energy Information Administration). Aug 
1980. 63p. NTIS, PC A04/MF AOl1. 

¢ technical characteristics of natural gas and petroleum 
pipelines are such that, in the absence of Federal regulation, each 
pipeline company could possibly, according to traditional economic 
analysis, behave as a natural monopolist. Federal regulation of these 
pipelines probably has, therefore, generally resulted in slightly great- 
er supplies of the delivered produce (at slightly lower prices) than 
would have occurred in the absence of those regulations. In addition 
to the cases of regulation and no regulation, two alternative forms of 
a Federal pipeline regulation are presented. Specifically, regu- 
ation which would attempt to approximate a competitive solution 
could do so with the adoption of average cost pricing. This would 
result in some efficiency losses, since, at that output, marginal cost is 
less than price. To achieve maximum efficiency (i.e, maximum 
output for a given amount of inputs) the regulation would need to 
require marginal cost pricing. But since marginal cost pricing would 
result in losses for the firm, a subsidy would be needed for the firm 
to survive. On the other hand, regulation which would attempt to 
induce competition among pipelines would probably also result in 
efficiency losses, since pipelines competing in an area would necess- 
rily be smaller than a more efficiently-sized monopoly; hence, the 
result would be higher prices and lower output than would result 
under the monopoly solution. If deregulation of the pipeline indus- 
tries were to occur, the petroleum pipeline industry would probably 
enjoy fewer competitive gains from deregulation than the gas pipe- 
line industry would. This would result because present oil pipeline 
regulations do not, unlike gas pipeline regulations, restrict entry and 
because oil pipeline regulations have produced unusually high rates- 
of-return on equity for the stockholders of those pipelines. 


31578 (DOE/EIA—0215) Secondary stocks: a paper prepared 

for the American Statistical Association Committee on Energy Statis- 

tics. Kretz, J. (Department of Energy, Washington, DC (USA). 

Peay | Information Administration). Jul 1980. 14p. NTIS, PC A02/ 
AOl. 


Current concern primarily focuses a the secondary stocks 


of home heating oil. This product, also called No. 2 heating oil and 
No. 2 diesel fuel is collectively referred to as No. 2 distillate. 
Secondary stocks are petroleum products held at bulk stations (stor- 
age facilities which do not qualify as bulk terminals), fuel wholesal- 
ers and retailers, and by consumers except private residential build- 
ings and vehicles. Secondary stocks potentially contain a major 
reservoir of petroleum products within the country. As the price of 
petroleum products increases and as the nation becomes increasingly 
dependent upon imports, information demands from the public, 
Congress, and the Administration have increased. This demand for 
increasingly detailed information includes not only routine data 
collection from refineries and import facilities, but informatin on 
secondary and tertiary stocks. Beginning in early September 1979, 
EIA will be publishing a limited set of information on secondary 
stocks each month. In conjunction with the Bureau of Census, EIA 
has begun four new data collections. Bulk stations, fuel oil wholesal- 
ers, and fuel oil retailers as identified by SIC from the Standard 
Statistical Establishment List (SSEL) are being sampled and queried 
for information on monthly sales volume, inventory on site, and 
inventory owned and present within the country for each of the 
following product categories: No. 2 distillate (No. 2 heating oil and 
No. 2 diesel fuel); other distillate fuels (Nos. 1 and 4 heating and 
diesel, kerosene, and light gas enrichment oil); total distillate; and 
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residual oils. The purpose of this paper is to discuss new initiatives in 
collecting datia dcaling with secondary stocks of petroleum products. 


31579 (DO/EIA—0222) Commercial and industrial storage of 
disilate and yaslie. A study required by Section 241 ofthe Emer 
gency Energy Conservation Act of 1979. Walton, H. (Department of 
Energy, Washi DC (USA). Energy Information Administra- 
tion). "May 198f). 91p. NTIS, PC A0S5 

This ref ort Sona information pertainin Pertaining to to the Emergency 
Energy Conse:rvation Act (EECA) a was developed from sur- 
veys primarily initiated during the iod EECA was being devel- 
oped. Information is also provided surveys, principally cover- 
ing primary storage, Getaates, bulk terminals, an ripetenes , which 
have been it: existence for a number of years. Table 1 vides a list 
of those surveys used to provide information for this report. A 
supplemen‘.ary report, to be published in six months, will provide 
newly develo data which substantially supplements the current 
information. This report, in conjunction with the up coming supple- 
ment and the National Petroleum Council (NPC) report, Petroleum 
Storage end Transportation Capacities, provide a detailed examina- 
tion of pi2troleum storage at the primary and distributor levels. The 
NPC refvort focuses on primary stocks, whereas this report focuses 
on distributor, and some user, stocks. 


31580 (DOE/EIA/06217—T1) Cooperative agreement for No. 2 
ee ee ee re ee ee eee 


of survey report. (Vermont State Energy Office, Montpelier 
(USA), 1978. Contract FC01-78E106217. Sp. NTIS, PC A02/MF 
AOl. 


The State, through the Vermont State Energy Office in 
Coof erative Agreement with DOE implemented a weekly Pilot 
Survey Pro; for residential No. 2 heating _ prices. The 
purpose of survey program was to collect weekly price data, 
calculate the statewide average, submit the results woul to S. J. 
Seymour, Chief of Energy Data DOE Region I, Boston and publish 
the average prices to the public and the news media. The method- 
ologsy used in collecting data was a spinoff of our monthly price 
sur'vey which has been in place since July 1974. The sample size of 
the survey was developed at that time and was extracted from a 
statewide list of heating oil dealers. The selection of dealers was 
random with ae. 3 or 4 selected from each of the 14 
counties for a total of 46. No emphasis was given as to ee 
and or the sales volume of dealers in those counties. The dealer 
survey was conducted by telephone. The price of No. 2 heating oil 
in the pilot survey was the posted retail price for residential consum- 
ers excluding any credit and or discount practices. Continuous 
communications with the consuming public regarding fuel prices 
povided us with an ideal cross-check for the data collected in our 
survey. This provided us with survey price data validation. All 
information received through the survey was held to be confidential 
and we continue to treat it in that manner. 


31581 (DOE/EIA/10160—T1) End of survey report: State of 
Rhode Island. (Rhode Island State Government, Providence (USA)). 
1979. ance ng FCO01-79E110160. 15p. NTIS, PC A02/MF AOl. 
the period November 1, 1978 through May 1, 1979, 
the arer of Rhode Island conducted, by agreement with the United 
States Department of Energy Energy Information Administration 
(EIA), a ‘> monitoring survey analysis for the average price of 
Number 2 heating oil. A weekly survey was conducted from 46 
selected retail oil dealers, 8 refiners, and 7 jobbers for weekly rack 
price. A +." and low price was designated and a weekly average 
computed. Subject prices were transmitted in writing and by tele- 
ra to the Department of Energy, Region One 
assachusetts. Survey showed November posting average to be 
$.535 cents/gal and incremented increase to $.675 cents/gal on May 
25, 1979. As required by Cooperative Agreement, two copies of data 
on average a oil pricing was submitted to the Department of 
Energy. Copies of reporting figures and data are attached. Survey 
conducted requisitioned data from retail dealers delivery - more than 
70% of the total state supply. As a result, an excellent composite of 
pricing was identified and utilized by both State and Federal agen- 
cies. 


31582 (DOE/EIA/10157—T1) State of Maine Office of Energy 
Resources Weekly Price Monitoring System end of survey of report. 
2nd annual report to Region I DOE. (Maine Office of Energy 
Resources, Augusta (USA)). [nd]. Contract FC01-79EI10157. 42p. 
NTIS, PC A03/MF AOl. 

The OPEC oil embargo of 1973-1974 brought the nation to a 
realization of the importance and necessity for collection and analy- 
sis of energy data. The Maine Office of Energy Resources, (OER), 
has the responsibility to establish and implement energy policies in 
Maine. The Weekly Price Monitoring System, (PMS), has been 
developed and implemented to assist energy planners in Maine. This 
survey is used to analyze home heating oil price trends and as a 

ublic relations tool in response to inquiries from citizens, other 
fed ederal, state and local agencies and the Governors Office. This 
report will describe the PMS and results obtained from this system 


ice in Boston, 
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during the starting December 12, 1978 and ending June 4, 
1979, (26 weeks). Also the price of home heating oil on November 1, 
1978 is given as required in agreement number DE-FCO01-79EI10157 

the US Department of Energy and the Maine Office of 
Energy Resources. 


WASTE MANAGEMENT 


31583 (DOE/BC/30227—1) Review of all lubricants used in the 
US and their Bigda, R.J. (Bigda (Richard J.) and 
Associates, Tulsa, OK (USA)). Jun 1980. Contract AT19- 
78BC30227. 89p. NTIS, PC A0S/MF AO1. 

The purpose of this handbook on lubricating oils and their use 
is to assist those persons in the waste oil erin and recycling 
business. Uninitiated persons considering entering this business can 
get a better understanding of the waste oils and products of this 
industry from this handbook. The first two sections deal with the 
processing steps and ingredients of a lubricating oil and their func- 
tions. Understanding the fundamental difference between base stocks 
and additives is essential if the re-refiner is to make a quality product 
and avoid oils which cause difficulties. The remaining sections are 
discussions of specific types of lubricant products manufactured in 
the United States and information is presented about viscosity grades 
and typical formulations. This will enable a re-refiner to evaluate the 
potential base oil yields, the value of used oils and the nature of the 
base oil which can be recovered. The formulations, while not 
intended as a basis for actual finished product blending, can be used 
as a guide for preliminary planning. Data and forecasts regarding the 
consumption and amounts of each type of oil being collected are 
intended to provide collectors with realistic estimates of the quanti- 
ties and qualities of oil available for recycling. This study also 
provides the collector with information on used oil sources, avail- 
ability and contamination. The problems associated with the collec- 
tion or handling of some of the products are discussed. There are 
hundreds of lubricants currently manufactured in the United States 
and several present difficult problems for a re-refiner. These prob- 
lems can usually be converted into real opportunities if the re-refiner 
understands the products he is dealing with. The result is more profit 
for the re-refiner and improved conservation of a valuable resource. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 32796, 32805, 32820 


31584 (AD-A—075763) A scientific study to develop a practical 
method for assessing the cleanup of ‘sour’ (high sulfur) crude oil spills 
in littoral sands using benthic microorganisms. Final report. Frankel, 
L. (Connecticut Univ., Storrs (USA)). 1979. Contracts D-27-79;4/79. 
56p. NTIS, PC A04/MF AOl. 

The objective of this study was to determine if a practical 
method could be developed for assessing the cleanup of a single spill 
of Arabian Light Stabilized crude oil in littoral sands and gravels by 
using microorganisms as indicators. Crude oil was spilled on beaches 
at three localities along the Connecticut shoreline where different 
environmental conditions are present and the microbiota and sedi- 
ments in oiled plots were compared with those in unoiled plots for 
up to 15 months. The study showed that microorganisms cannot be 
used as indicators of the effectiveness of cleanup operations in these 
sediments. Species diversity in the oiled and unoiled plots at each 
study locality was about the same throughout the study and, in 
general, only slight differences in the number of individuals were 
observed for most species. The spilled oil was rapidly removed from 
these sediments by natural processes. Retention was longest in the 
sediments that had relatively large amounts of organism produced 
mucilaginous materials. However, even in these sediments, the crude 
oil was not detected approximately three months after it was spilled. 


31585 (DOE/EV/04995—T1) National Spill Control School. A 
pilot in environmental training. Final report. Oberholtzer, 
G.R.; Acuff, J.T. (Corpus Christi State Univ., TX (USA). National 
Spill Control School). 1980. Contract AS05-76EV04995. 52p. NTIS, 
PC A04/MF AOl. 

Increased environmental awareness and the amended Federal 
Water Pollution Control Act of 1972 required an increased level of 
expertise by the American Public in the field of oil spill prevention 
and control. The National Spill Control School was created at 
Corpus Christi State University to help meet this need. Drawing on 
the talents of a nationwide sample of experts in this field, the project 
team created a unique management oriented course. A review of the 
origination and experiences of two years of classes of this pilot 
program is provided in this report. 
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POLICY, LEGISLATION, AND REGULATION 


31586 (UT/CES-PS—10) Petroleum and politics: the Texas 
Railroad Commission. Prindle, D.F. (Texas Univ., Austin (USA). 
Center for Energy Studies). Mar 1980. Sip. NTIS, PC A04/MF 
AOl. 


This report discusses the policymaking traditions and political 
environment of the Railroad Commission of Texas, the state agency 
that —— petroleum production, gas utilities, trucking, and com- 
mercial bus lines. It emphasizes the regulation of oil and gas produc- 
tion, the patterns of policymaking evident over the fifty years since 
1930, and the political forces that may affect the Commissioners’ 
| sony choices. An expanded version of this report is in preparation 
ior publication as a book entitled Petroleum, Politics, and Public 
Policy: The Texas Railroad Commission, 1930 to 1980. The present 
report is part of a continuing effort by the Center for Energy Studies 
to promote and conduct analyses that address policy implications of 
basic energy issues. Support for energy policy projects has been 
provided by foundation funds administered through CES. 


PROPERTIES 
REFER ALSO TO CITATION(S) 31572, 31731, 32782 


Polymer combination useful in fuel oil to improve cold 

properties. Wisotsky, M.J. (to Exxon Research and Engineering 

Co.). US Patent 4,175,926. 27 Nov 1979. Filed date 16 Jan 1978. 14p. 

Ethylene polymers or copolymers, which are pour depres- 

sants for middle distillate fuel, in combination with a second polymer 

having alkyl groups of 6 to 18 carbon atoms, and derived from either 

dicarboxylic acid esters or olefins, are useful in improving the cold 

flow properties of middle distillate fuel oils wherein a portion, e.g., 5 
wt. % or more, of the fuel boils above 700°F. 7 tables. 
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REFER ALSO TO CITATION(S) 31452, 32455 


RESERVES 
REFER ALSO TO CITATION(S) 31557 


31588 Unconventional gas recovery symposium. New York, NY; 
American Institute of Mining, Metallurgical, and Petroleum Engi- 
neers, Inc. (1980). 373p. (CONF-800525—). Society of Petroleum 
Engineers. 

From SPE/DOE symposium on unconventional gas recov- 
ery; Pittsburgh, PA, USA (18 May 1980). 

The objective of the SPE and DOE in organizing this sympo- 
sium has been to bring together in a single annual meeting the best of 
the professional community engaged in unconventional gas recovery 
technology. The first venture will focus on discussions of the reali- 
ties and potentials of unconventional gas sources and an exchange of 
technology developments. Unconventional gas sources are expected 
to have un important impact on new gas supplies as technological 
developments rapidly emerge and become mature technologies in 
the recovery of natural gas from coal, tight formations, Devonian 
shale geopressured reservoirs and other alternative high-cost gas 
sources. It is hoped that this symposium will provide a state-of-art 
perspective on geology, exploration and production research, recov- 
ery technology and field test results. Separate abstracts have been 
— for individual articles for inclusion in the Energy Data 

jase. 


GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 31559, 31588, 31601 


31589 Unconventional sources of gas. Chicago, IL; Institute of 
Gas Technology (1979). 3lp. (NP—24465). 

Possible sources for the production of natural gas are dis- 
cussed. These include: black shales, coal seams, geopressured sys- 
tems, tight gas sands, and coal gasification. The economics and 
feasibility for developing these sources are considered. (DC) 


31590 Preliminary methane resource assessment of coalbeds in 
the Akroma basin. Rieke, H.H. III. pp 29-41 of Unconventional gas 
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recovery symposium. New York, NY; American Institute of Mining, 
Metallurgical, and Petroleum Engineers, Inc. (1980). 

From SPE/DOE = on unconventiorial gas recov- 
ery; Pittsburgh, PA, USA (18 May 1980). 

Potentially recoverable quantities of methane ftom unconven- 
tional sources such as coalbeds have been largely excluded from 
potential gas supply surveys. This is attributable to thie lack of data 
about the resource, technology and economics of its: recovery. In 
order to provide answers, DOE initiated the Methzine Recovery 
from Coalbeds Project (MRCP) to characterize the gas-in-place for 
various coalbeds and associated sediments. Results are presented 
from the first phase of a joint effort between DOE (METC)), TRW, 
GRI, and Industry to investigate the coalbed methane resource in 
the Arkoma basin. Preliminary gas-in-place resource esti nates were 
made based on the volume of coal in-place and on direct riethane 
desorption data. It has been conservatively estimated thay t'1e total 
coal resource of the basin is about 7.9 billion tons. Seven incividual 
coal seams have been identified as being the most likely candidates to 
contain potential coalbed gas reservoirs. Total gas contents, as 
determined by desorption tests on coal cores, range from 73 cubic 
feet per ton to 576 cubic feet per ton. The estimated unscaled in- 
place methane resource is 1.6 Tcf and is considered a low vo lumetric 
assessment for the basin. The estimated depth scaled in-plac‘e meth- 
ane resource is 2.7 Tcf, 82 percent of which is contained in the 
Hartshorne coalbeds. Analyses of gas produced from the Hartshorne 
coals/Hartshorne Formation show a range of Btu values from 993 to 
1118 in the western part of the basin. A viable exploration ra.ionale 
has been established for the Arkoma basin, based on various ge ologi- 
cal aspects, such as stratigraphy and structure, the depth cf the: 
coalbeds and the recent MRCP well! tests. The described metho.iol9- 

y of methane exploration is present along with the results. Rede- 
ined target-test areas in the basin have been delineated and are 
discussed. 


31591 Coalbed methane resource of the Illinois basin. Archer, 
P.L.; Carr, D.D.; Harper, D. pp 51-58 of Unconventional gas reccov- 
ery symposium. New York, NY; American Institute of Mining, 
Metallurgical, and Petroleum Engineers, Inc. (1980). 

From SPE/DOE symposium on unconventional gas recov- 
ery; Pittsburgh, PA, USA (18 May 1980). 

A program was initiated to determine the extent of the 
coalbed methane resource and the location of the most favoratile 
resource areas within the Illinois basin, and to obtain a better 
understanding of the relationships between selected variables and the 
gas content of coals. Preliminary gas in-place resource estimates are 
made based on coal desorption data and the most favorable resource 
areas are outlined. Limited and/or poor data precluded establishing 
relationships between various geological-chemical/physical param- 
eters and coal gas content. Further investigations are required to 
determine such relationships and to define what percentage of this 
resource is producible. 


31592 Geological implications of gas production from in-situ gas 
hydrates. Holder, G.D.; John, V.T.; Yen, S. pp 59-65 of Unconven- 
tional gas recovery symposium. New York, NY; American Institute 
of Mining, Metallurgical, and Petroleum Engineers, Inc. (1980). 

From SPE/DOE symposium on unconventional gas recov- 
ery; Pittsburgh, PA, USA (18 May 1980). 

Natural gas hydrates are believed to exist in large quantities in 
arctic regions and beneath the earth’s oceans. Efficient thermal 
recovery of gas through hydrate dissociation is dependant on the 
geological and thermal conditions of the hydrate reservoir. Calcula- 
tions for a steam injection recovery technique indicate the process is 
energy efficient and that a strong potential exists for gas production 
from hydrates. 


31593 Perspective on Devonian shale gas exploration. Dean, C.S. 
pp 237-243 of Unconventional gas recovery symposium. New York, 
NY; American Institute of Mining, Metallurgical, and Petroleum 
Engineers, Inc. (1980). 

From SPE/DOE symposium on unconventional gas recov- 
ery; Pittsburgh, PA, USA (18 May 1980). 

Since fractured reservoirs are essential to production, explo- 
ration rationales specific to the Devonian shale unconventional gas 
resource are characterized by a geologic fracture creating mecha- 
nism. One such predicts intense fracturing in the shale wherever 
proximally associated with the major thrust faults of the Appala- 
chian overthrust belt. Gruy Federal No. 1 Grainger Co. (DOE 
EGSP-TN9), a U.S. Department of Energy (DOE)-funded rank 
wildcat located in Grainger County, TN, successfully tested that 
rationale. The well penetrated the Saltville Thrust Fault (stratigra- 
phic throw: over 10,000 feet) and encountered the Devonian-Missis- 
sippian Chattanooga Shale in the lower plate. The shale proved to be 
720 feet thick, of which 480 feet or 67% was anomalously radioac- 
tive (25 API above shale base line). Two hundred twenty (220) feet 
of core was recovered from the most highly radioactive (organic 
rich) intervals and a full suite of wireline logs was run. Widespread 
and locally intense fracturing in the shale, especially in the organic 
sections, observed in the core and evidenced by the logs vindicates 
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the exploration rationale. The well will be hydraulically fractured 
and tested to evaluate production potential. 


31594 Natural gas from tight siltstones in 
wedge in West Virginia. Schwietering, J.F. pp 245-250 of Unconven- 
tional gas — ee. New York, NY; American Institute 
of Mining, Metall , and Petroleum Engineers, Inc. (1980). 


um on unconventional recov- 
ery; a PA, USA (1 Usa a - 


1980). 

studies of f Middle and Upper Devonian rocks in 

be Virginia suggest that thick zones of interbedded siltstone and 
resent between the Devonian Shale fields in southwestern 
irginia, and the gas fields in U vonian sandstones and 
sinpenaan tn qnouah ext teen thee Virginia may contain important 
reserves of natural gas. Wells drilled into these zones of in ded 
siltstone and shale should be completed in the same way as wells 
drilled into the black shales; i.e., the entire zone should be fractured, 


not selected siltstones. 
ie we tional exploration for natural fractures. Hen- 
p 265-274 of Unconventional gas recovery sympo- 

sium. eg y York NY; American Institute of Mining, Metallurgical, 
and Petroleum Engineers, Inc. (1980). 

From SPE/DOE ie May 1 on unconventional gas recov- 
ery; Pittsburgh, PA, USA tis 1980). 

This is a progress report on the evaluation of a new uncon- 
ventional exploration technique for locating the natural fracture 
reservoirs in the Devonian - Shio Shale. Five PHASE I tests have 
been drilled, cored, logged, cased and are currently being tested. 
Findings to date indicate that the technique has been successful in 
——s g the dn wry of natural fractures. In the six well PHASE 
I pro; eduled for later this year, the technique will be used 
to define the limits of these fracture systems. If PHASE II is 
successful, the project will have demonstrated that natural fracture 
reservoirs can be selectively located with a high degree of certainty. 


31596 Waynesburg College multiple coal seam methane extrac- 
tion well. Kirr, J.N.; Eddy, G.E.; Rahsman, R.; McGinnis, N.F. pp 
313-318 of Unconventional gas recovery symposium. New York, 
NY; American Institute of Mining, Metallurgical, and Petroleum 
Engineers, Inc. (1980). 

From SPE/DOE Te May 1 on unconventional gas recov- 
ery; Pittsburgh, PA, USA tig 1980). 

Waynesburg College is in the process of completing the 
drilling of a well through the Upper Pennsylvanian coals near 
Waynesburg, Greene County in southwestern Pennsylvania. The 
P i objective of this me was to determine the optimum method 
or the extraction of methane gas from a multiple number of coal 
seams, and secondly, to provide Waynesburg College with an alter- 
nate source of energy to heat the buildings on the campus. It is 
anticipated that the gas produced will replace 60 to 70 percent of the 
peak demand of the College. The well was drilled to a total depth of 
442 meters using rotary percussion with air. After setting a water 
string of 22 cm casing, a 20 cm hole was drilled to the total depth. 
Production casing measuring 14 cm was cemented to the surface in a 
single stage. Perforation and fracturing were done on an incremental 
basis using a retrievable bridge plug. Data from the coring and 
logging operations indicated that only seven of the coal seams 
present at the site would be suitable for fracturing and produc- 
tion. The coals were divided in to three zones and orated and 
fractured in turn to allow for maximum stimulation. The retrievable 
bridge plug was used to isolate the lower fractured seams from those 
above that were to be fractured. Fracturing was done with foam 
injected at a maximum rate of .03 m*/s using a sand proppant to 
maintain the openings in the coal. The well, when completed, will be 
topped with a standard well head. A downhole positive displace- 
ment pump will be used to remove the water produced from the 
coals. The well is presently undergoing testing to determine its 
production potential. The gas produced will be run through a 
separator and dessicator before t is metered into a nearby existing 
commercial gas line for transportation to the Waynesburg College 
campus. 


the Catskill clastic 


DRILLING, PRODUCTION, AND PROCESSING 
REFER ALSO TO CITATION(S) 31559, 31588, 31596 


31597 (UCRL—84064) Potential methods for methane extrac- 
tion from geopressured brine at high temperature and pressure. Quong, 
R.; Owen, L.B.; Locke, F.E. (California Univ., Livermore (USA). 
Lawrence Livermore National Lab.). 2 Jun 1980. Contract W-7405- 
ENG-48. 19p. (CONF-800931—1). NTIS, PC A02/MF A011. 

From 55. Society of Petroleum Engineers of AIME annual 
technical conference and exhibition; Dallas, TX, USA (21 Sep 1980). 

Recovery of methane from Gulf Coast geopressured-geother- 
mal reservoirs does not appear to be profitable without a rise in 
natural gas prices to offset high production costs. If injection into the 
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luction reservoir becomes n to maintain productivity 
and to minimize subsidence, the injection pumping costs approach 
and even exceed the value of the recoverable methane. An option 
aimed at reducing the injection pump operating costs is to maintain a 
ge than normal pressure at the production wellhead to reduce 

m-pumping work load. This option, however, is consider- 

ery, less attractive if that portion cf methane still dissolved at 
elevated pressure cannot be recovered. Therefore, there is a strong 
incentive to devise methods for extractin ng methane at high pressures 
and temperatures. Liquid extraction with a very low water-soluble 
organic is a tec’ y feasible method and looks promising as an 
applicable process. A candidate solvent is hexadecane, a 
hydrocarbon with the ng Dexa wenn. thermodynamic 
properties to satisfy the technical requirements for such an oper- 
ation, without any obvious economic barriers. Gas stripping is 
another technically feasible method, but the economics do not look 
favorable because of pas dissolution losses. Freon refrigerants were 
considered because of their ease of product-stripping gas separation 
and nitrogen was considered because of its low cost. Brine-driven 
positive displacement pumps with provisions for methane exsolution 
are technically feasible mn ts and could eliminate or tly 
reduce pump power costs. ese extraction operations will not 
preclude the option of recovering the thermal energy component, if 
desired. 
31598 Wireline hydraulic fracturing tool for the determination of 
in situ stress contrasts. Voegele M.D.; Jones, A.H. pp 123-130 of 
Unconventional gas recovery symposium. New York, NY; Ameri- 
can Institute of Mining, Metallurgical, and Petroleum Engineers, 
Inc. (1980). 

From SPE/DOE oy eae on unconventional gas recov- 
ery; Pittsburgh, PA, USA 8 ay 1980). 

A significant amount of research SS been devoted in the ven 
few years to the study of fracture containment in stimulation of low 
permeability gas reservoirs. One finding of this research is that 
vertical fracture growth is controlled by contrasts in the in situ stress 
state. A knowledge of the variation of horizontal stress with depth 
would aid in the design of well stimulation. The only method 
available today for determining in situ stress at depths greater than 
about 200 meters is a small scale hydraulic fracturing technique; 
stress calculations are based upon several relatively simple measure- 
ments; however, at present the economics of sending the tool down- 
hole on a tubing string are unfavorable. To overcome this problem 
the design of a self contained tool which operates on a standard 
seven conductor wireline cable has been undertaken. A major goal 
of the design effort is to build the tool primarily with commercially 
available components. The basic tool consists of a downhole hydrau- 
lic power supply control unit, straddle packers and pressure trans- 
ducer; it has been designed to function in cased or open holes. 
Additionally, the tool design incorporates a fracture detection device 
so that orientation can be determined. In conjunction with the tool 
design a laboratory investigation utilizing 1 meter cubic samples is 
being pursued to study the mechanics of stress determination in 
cased boreholes. Since there is very little published literature on the 
determination of in situ stresses through perforated casing, it is 
hoped that the laboratory investigations will allow stress determina- 
tions in cased wells with the same degree of reliability that now 
exists for stress determinations in open holes. 


31599 Utilizing well interference data in unconventional gas res- 
ervoirs. Sawyer, W.K.; Alam, J.; Rose, W.D. pp 137-149 of Uncon- 
ventional gas recovery symposium. New York, NY; American Insti- 
tute of Mining, Metallurgical, and Petroleum Engineers, Inc. (1980). 

From SPE/DOE symposium on unconventional gas recov- 
ery; Pittsburgh, PA, USA (18 May 1980). 

This paper describes the use of a dual porosity radial gas flow 
simulator for estimating values for the key parameters controlling 
gas production from the Devonian shale or similar unconventional 
resource. Using best estimates from the literature on shale fracture 
and matrix properties as a starting point, the model is used to history 
match production decline and cumulative production data from a 
Devonian shale well in Meigs County, Ohio. Three sets of param- 
eters were obtained which gave good agreement with the produc- 
tion data. Utilizing simulated pressures at a distance of 96 feet 
(29.3m) as a third matching parameter, it was possible to distinguish 
between the three cases and thus obtain a more unique match. From 
the results obtained it is concluded that interference data can provide 
additional information needed for determining the key parameters 
that control shale well deliverability. 


31600 Utilization and recovery economics for vertical wells in 
coalbed methane. Gillies, A.; Snygg, A.J.; Dickehuth, D. pp 199-204 
of Unconventional gas recovery symposium. New York, NY; Ameri- 
can Institute of Mining, Metallurgical, and Petroleum Engineers, 
Inc. (1980). 

From SPE/DOE symposium on unconventional gas recov- 
ery; Pittsburgh, PA, USA (18 May 1980). 

Previous economic studies of the recovery and utilization ¢° 
methane from coalbeds using vertical wells were based on drain 
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in advance of mining where a single seam is drained with well 
spacing designed for rapid predrainage. A production economics 
study has been conducted which shows that the lower overall 
investment costs for wider spacing and increased production from 
multiple seams result in gas recovery at costs well below current 
prices for new gas imports. When applied to some of the thicker, 
deeper Western coals, the method also results in a favorable ROI. 


31601 Test results of stimulated wells in Devonian shales. 
Kumar, R.M.; Hartsock, J.H.; Frohne, K.H. pp 297-306 of Uncon- 
ventional gas recovery symposium. New York, NY; American Insti- 
tute of Mining, Metallurgical, and Petroleum Engineers, Inc. (1980). 

From SPE/DOE symposium on unconventional gas recov- 
ery; Pittsburgh, PA, USA (18 May 1980). 

The long test times required to attain radial flow in stimulated 
Devonian shale gas wells are impractical. However, experience 
shows that a short test period (about two weeks) is sufficient to 
evaluate reservoir and fracture properties using conventional tech- 
niques followed by mathematical simulation of the observed pres- 
sures. History matches, whether unique or not (insufficient produc- 
tion data are available at present to establish uniqueness), give clear 
insight into reservoir properties, the effectiveness of frac treatment, 
and well deliverability. 


31602 Methane recovery from deep unmineable coal seams. 
Allred, L.D.; Coates, R.L. pp 307-312 of Unconventional gas recov- 
ery symposium. New York, NY; American Institute of Mining, 
Metallurgical, and Petroleum Engineers, Inc. (1980). 

From SPE/DOE symposium on unconventional gas recov- 
ery; Pittsburgh, PA, USA (18 May 1980). 

Mountain Fuel Supply Company and the U.S. Department of 
Energy are conducting a joint project to demonstrate production 
and recovery of methane gas from deep coal seams in the Book 
Cliffs coal field of central Utah. The objective is to drill three wells 
to depths near 3000 feet to detemine if commercial quantities of gas 
can be produced, and then to install production facilities for injecting 
the gas into the Mountain Fuel Supply gas transmission system. Two 
of the three wells have been drilled and testing has been initiated. 
Five coal seams were encountered at depths between 2681 and 3112 
feet. Core samples were obtained and desorption measurements 
indicate gas contents up to 400 cu ft/ton. The gas is approximately 
95 percent methane. Water influx tests were made and water pump- 
ing equipment is being installed. Plans are being formulated to 
hydraulically stimulate the principal coal seams with nitrogen foam 
to increase production. 


31603 Advance methane control and its impact on gas emissions 
in the Pocahontas No. 3 coal seam. von Schonfeldt, H.A.; Pothini, 
B.R.; Aul, G.N. pp 347-354 of Unconventional gas recovery sympo- 
sium. New York, NY; American Institute of Mining, Metallurgical, 
and Petroleum Engineers, Inc. (1980). 

From SPE/DOE symposium on unconventional gas recov- 
ery; Pittsburgh, PA, USA (18 May 1980). 

Methane emissions into underground coal mines in certain 
areas of the United States represent a serious hazard and contribute 
to lowering mining productivity. In order to reduce methane emis- 
sions into some of the deep south West Virginia Coal Mines an 
advance methane drainage program was developed. This paper gives 
a State of the Art account of drilling long in-seam and slant holes 
into virgin areas of the Pocahontas No. 3 and No. 4 coalbeds. 
Directional drilling techniques are discussed. Methods to evaluate 
the drainage effectiveness of this program on the emissions in an 
operating mine are also covered. It is concluded than an effective 
methane drainage program can reduce methane emissions significant- 
ly thereby improving safety conditions in the mine. It also has the 
potential for increasing mining productivity. The recovered gas 
could also lead to a better utilization of our available energy re- 
sources. 


31604 Analysis of the coalbed degasification process at a seven- 
teen well pattern in the Warrior Basin of Alabama. Ancell, K.L.; 
Lambert, S.; Johnson, F.S. pp 355-370 of Unconventional gas recov- 
ery symposium. New York, NY; American Institute of Mining, 
Metallurgical, and Petroleum Engineers, Inc. (1980). 

From SPE/DOE symposium on unconventional gas recov- 
ery; Pittsburgh, PA, USA (18 May 1980). 

This paper presents an analysis of the coalbed degasification 
process. The theoretical and experimental basis of the degasification 
process are discussed and a simulaton model which incorporates all 
aspects of this process is described. The simulator is demonstrated 
using actual field data developed by a joint industry/government 
demonstration project funded by the DOE and U.S. Steel. The basic 
reservoir description is discussed in detail, including variations of 
important description parameters with location. Initial and boundary 
conditions are demonstrated and analyzed. Initially, the coalbed was 
saturated with water. With water production, reservoir pressure is 
lowered, causing gas to desorb from the coal creating a mobile gas 
saturation. Subsequently, interwell interference effects are demon- 
strated and the need for such effects explained. Finally, the long 
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term gas deliverability of the pattern is forecast. This forecast shows 
that about 45% of the gas within the pattern can be removed if the 
pattern is in operation six years ahead of mining. 


31605 Well stimulation by two-phase flow. Graham, J.W. US 
Patent 4,174,753. 20 Nov 1979. Filed date 7 Sep 1977. 6p. 

A method is claimed of treating a subterranean formation to 
remove fines lodged therein wherein a mixture comprising an aque- 
ous liquid and an immiscible fluid is injected into the formation at 
matrix rates to cause two-phase flow. 4 figures. 


31606 Gas conditioning conference. Norman, OK; University of 
Oklahoma (1978). 261p. (CONF-7803121—). 

From Gas conditioning conference; Norman, OK, USA (6 
Mar 1978). 

Texts of the papers presented at the 28th annual gas condi- 
tioning conference are included. Fundamentals of gas cleaning, gas 
dehydration and gas treatment are discussed. Separate abstracts are 
prepared for individual items. (DC) 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 31577, 32064, 32393, 32403 


31607 (DOE/EIA—0150(79)(80)) Energy data report: natural 
gas deliveries and curtailments to end-use customers and potential 
needs for additional alternate fuels: 1979-1980 heating season (Novem- 
ber-March). Pugh, E.J. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). Dec 1979. 183p. NTIS, 
PC A09/MF AOl1. 

Data in this report are based on tabulations of an Energy 
Information Administration, United States Department of Energy, 
survey of 1478 gas companies (utilities, pipelines, and producers) that 
supply natural gas to end-use customers. Tables presented provide 
data on volumes of end-use customer deliveries, curtailments, and 
alternate fuel needs to offset gas curtailments. The information 
included deal only with markets for end-use. Volumes of gas for 
resale, delivered or curtailed are excluded. The tables provided are 
tabulations of gas company survey responses, compiled for the 1978- 
1979 actual and 1979-1980 projected heating seasons (5-month 
period, November through March) for State, DOE Region and total 
United States. Projected data are estimated by gas companies based 
on the assumptions of normal winter demand in their market areas. 
Actual data are based on metered volumes. Curtailments represent 
volumetric reductions from contract quantities, from normal histori- 
cal quantities or from other bases the reporting firm has selected. 
Each respondent is allowed the latitude to formulate a curtailment 
definition that best reflects the conditions within his service area. 
Therefore, there is no comparability between respondent's data. The 
method utilized the first year (base year) must be used for all 
subsequent years. Requirements are defined as the sum of deliveries 
and curtailments. Totals between tables may show minor differences. 
These differences stem from reporting discrepancies in separate 
sections of company questionnaire returns from which these tables 
were tabulated. Table totals may not add due to independent round- 
ing. Projected data for th 1978-1979 heating season are final tabula- 
tions of an earlier survey and may show minor differences from data 
previously published. All volumes are at 14.73 psia at 60°F. 


ENVIRONMENTAL EFFECTS 
REFER ALSO TO CITATION(S) 32820 


31608 (DOE/EIS—0065) Draft environmental impact statement 
for review and establishment of natural gas curtailment priorities. 
(Department of Energy, Washington, DC (USA)). May 1980. Con- 
tract ACO1-78RG03355. 136p. NTIS, PC A07/MF AOl. 

This draft EIS (Volume 3) and accompanying Regulatory 
Analysis (Volumes 1, 2, and 4) are prepared by the Economic 
Regulatory Administration (ERA) as part of a comprehensive pro- 
grammatic review of alternatives to existing federal policy on cur- 
tailment of natural gas deliveries during periods of shortage. The 
curtailment of natural gas causes economic impacts and it causes 
curtailed users to substitute fuels which increase pollution. The 
findings of the Regulatory Analysis show that some alternative 
curtailment policies will reduce economic impacts below the level 
associated with existing federal policy. The findings of the draft EIS 
show that, for any given level of shortage, there are negligible 
overall differences between environmental impacts of alternative 
curtailment policies and environmental impacts of existing federal 
policy. No viable alternative was found which could reduce the 
overall level of environmental impacts. However, the Federal 
Energy Regulatory Commission (FERC) can, under any policy 
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alternative, exercise rep ae ey mcg to reduce the level of 
impact in cases of special hardshi 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 
REFER ALSO TO CITATION(S) 31556, 31593 


31609 Laboratory investigation of enhanced recovery of methane 
from coal by carbon dioxide Fulton, P.F.; Parente, C.A.; 
Rogers, B.A.; Shah, N.; Reznik, A.A. pp 65-73 of Unconventional 
recovery symposium. New York, NY; American Institute of 
ining, Metallur, , and Petroleum Engineers, Inc. (1980). 
From SP) Es eg on unconventional gas recov- 
ery; a oy PA, USA (1 May 1980). 

An experimental pork for determining the effectiveness 
of CO: injection into methane-containing coal samples for the pur- 
pose of enhancing methane production is described. Experimental 
come on both dry and water saturated samples reveal that CO» 

jection tly enhances both production rate and recovery effi- 

ost effective is a cyclic CO: injection- production 

re which recovered essentially all of the adso methane in 
the 3 1/2 in. core samples used in the experiments. 


31610 Effects of a no-proppant foam stimulation treatment on a 

coal seam tion borehole. Mahoney, J.V.; Stubbs, P.B.; 

Schwerer, F.C. III; Dobscha, F.X. pp 73-94 of Unconventional gas 

recovery symposium. New York, NY; American Institute of Mining, 
Metallurgical, and gees wn Engincers, Inc. (1980). 

From SPE/DOE um on unconventional gas recov- 
ery; Pittsburgh, PA, USA tis ay 1980). 

A vertical borehole drilled into a friable coal seam was 
stimulated by using 53,000 gallons (200.6 m*) of foam. Proppant 
= were omitted from the treatment fluids and colored, flu- 

Ls were included. The borehole produced 6.6 MMcf 
(187,00 000 m*) of methane at an average rate of 49 Mcfd (1390 m*/d) 
during its iy’ month lifetime. After the wellbore was mined 
through, both vertical and horizontal fracture surfaces were found to 
be decorated with fluorescent material. No significant penetration of 
the fluid into the aa at strata was found. 


31611 Finite elemen' simulations associated with hydraulic 

Advani, S.H. p R. wis. 162 of Unconventional gas recovery 

symposium. New York, American Institute of Mining, Metallur- 
ical, and Petroleum eers, Inc. (1980). 

From SPE/DOE symposium on unconventional gas recov- 
ery; Pittsburgh, PA, USA (18 May 1980). 

Recent emphasis on the recovery of unconventional re- 
sources has focussed efforts on the development and testing of 
innovative well stimulation techniques. The design of optimum hy- 
draulic fracturing treatments, for specified reservoir conditions, re- 
quires sophisticated models for predicting the induced fracture ge- 
ometry and interpreting governing mechanisms. This paper presents 
methodology and results pertinent to hydraulic fracture modeling 
for the Eastern Gas Shales Program (EGSP). The presented finite 
element model simulations extend available modeling efforts and 
provide a unified framework for evaluation of fracture dimensions 
and associated responses. Examples illustrating the role of multi- 
layering, in situ stress, joint interaction, and branched cracks are 
given. Selected comparisons and applications are also discussed. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 31586, 31608 


OIL SHALES AND TAR SANDS 


SITE GEOLOGY AND HYDROLOGY 


SITE GEOLOGY 
REFER ALSO TO CITATION(S) 32763 


31612 (DOE/ET/12142—T1) Geologic and geochemical studies 
of the New Albany Group (Devonian Black Shale) in Illinois to 
evaluate its characteristics as a source of hydrocarbons. ly 
progress report, January 1-March 31, 1980. Bergstrom, R.E.; Shimp, 
N.F. (Illinois State Geological Survey, Urbana (USA)). 1 Apr 1980. 
Contract AC05-76ET 12142. “2 NTIS, PC A02/MF A0O1. 

This project is a detailed analysis of the lithology, strati- 
graphy, and structure of the New Albany Group in Illinois to 
determine those characteristics of lithology, thickness, regional dis- 
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tribution, vertical and lateral variability, and deformation that are 
most relevant to the occurrence of hydrocarbons. The mineralogic 
charscterteed, This includes 
c This includes the quantitative and qualitative charac- 
terization, by optical and x-ray techniques, of the ic mineral 
constituents, the dispersed organic matter, and the ic of the 
shale. Not less than 49 major, minor, and trace elements are deter- 
mined in 300 to 500 shale samples, which are representative cross 
sections of the cores taken. Organic and mineral carbon are included; 
por ean” age bse age wig ethaesapelene beg ae heen pyritic and 
en 6 See See ees 
ysis are reported. Se Se ee 
beget facts Release 20 
In addition, the relative distribution of hydrocarbons is determined 
in ten specially ee ee eee 
carbon isotopic composition of methane in off- 
gases is determined from core samples whenever sufficient methane 
can be collected. This data is compared to other pertinent data such 
as gas composition and vitrinite reflectance for the purpose of 
making interpretations as to the origin and maturity of the gas. 
praca experiments are performed to study the relative effects 
emit Uageliinia of chenshenl Gnd oonegla: Seatatedawa tine wavens tes 
gas is released from core samples. Data accumulated can be evaluat- 


ed to gain a better of the origin, migration, and 
location of natural gas associated with the shales. 


31613 tine eg ha aa Bibliography of the paleontol- 
ogy and paleoecology of the ee black-shale se- 
quence in North America. Barron, L.S.; Ettensohn, F.R. (Kentucky 
Univ., Lexington (USA). Dept. of Geology). Jun 1980. Contract 
ACO05-76ET 12040. 90p. NTIS, PC A0S/MF A01. 

The Devonian-Mississi black-shale sequence is one of 
the most prominent and well-known stratigraphic horizons in the 
Paleozoic of the United States, yet the paleontology and its 
cologic and paleoenvironmental implications are poorly known. This 
is in larger part related to the scarcity of fossils preserved in the 
shale - in terms of both diversity and abundance. Nonetheless, that 
biota which is preserved is well-known and much described, but 
there is little synthesis of this data. The first step in such a synthesis 
is the com) _ of an inclusive bibliography such as this one. This 
bibliography contains 1193 entries covering all the major works 
dealing with Devonian-Mississippian black-shale paleontology and 
paleoecology in North America. Articles with areas of 
peripheral interest, such as peleogoogsaphy. paleoclimatology, ocean 
circulation and chemistry, and modern analogues, are also cited. In 
the index, the various genera, taxonomic groups, and other 
topics are cross-referenced to the cited articles. It is hoped this 
compilation will aid in the synthesis of paleontologic and paleoecolo- 
gic data toward a better understanding of these unique rocks and 
their role as a source of energy. 


OIL PRODUCTION, RECOVERY, AND REFINING 


31614 Concentration-dependence of the effect of an in situ oil 
shale retort-produced water on metabolism. Nelson, K.F.; North, 
D.S.; Farrier, D.S. (Univ. of Wyoming, Laramie). Bull. Environ. 
Contam. Toxicol.; 23: No. 6, 747-752(Dec 1979). 
the conduction of the Rock Springs Site 9 eupeciment 

a large volume of retort water was collected to support environmen 
tal research studies. This sample was designated Omega-9 retort 

q -9 water has the following characteristics: pH 8.6, 
1003 mg/1 total organic carbon, and 30,300 mg/1 of total dissolved 
solids which are principally bicarbonate, sodium, ammonium, thio- 
sulfate, sulfate, chloride, and carbonate. Although the Omega-9 
melts nanes (iy seeeae cb Gapiens ot te On SS Ce eee 
in general, its availability has supported numerous inv: 
the treatment, disposal, use, and effects of such water. 1s reported 
that consumption of undiluted Omega-9 water by 60 to 80 loltz- 
man rats led to an increased rate of metabolism of hexoberbital in 
vivo and in vitro, an increased rate of metabolism of a 
in vitro, and an increased level of cytochrome P-450 activity 
observations indicated that Omega-9 water induced liver enzymes 
activity. The purpose of this study was to determine if the induction 
effect is concentration related. 


IN SITU METHODS, TRUE AND MODIFIED 
REFER ALSO TO CITATION(S) 31616 


31615 Echoing in-situ combustion oil reco’ very project in a Utah 
tar sand. Johnson, L.A. Jr.; Fahy, L.J.; Roneane. L.J.; Barbour, 
R.V.; Thomas, K.P. (US DOE, Laramie, Wyo). J. Pet. Technol.; 32: 
No. 2, 295-305(Feb 1980). 

This paper presents the description and analysis of a combina- 
tion reverse and forward combustion experiment for the production 
of oil from a Utah tar sand. The experiment produced 25% of the 
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original oil in place from a 13-ft thick tar sand zone containing at 14/ 
degree/API, million-plus cp oil. The results were enco for 
future tar sand production. The project was the second U.S. E- 
sponsored in-situ extraction process to be implemented. 19 refs. 


SURFACE METHODS 
REFER ALSO TO CITATION(S) 31616 


REFINING 


31616 (UCID— 18763) Shale oil cracking. 2. Effect on oil compo- 
sition. .K.; Sanborn, R.H.; Crawford, R.W.; Newton, 
J.C.; Happe, J.A. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Aug 1980. Contract W-7405-ENG-48. 27p. NTIS, 
PC A03/MF AOl1. 

Results from spectroscopic investigations are presented that 
demonstrate the effect of oil cracking on shale composition. 
Techniques used include infrared spectroscopy, capillary column gas 
ee spectroscopy and "°C nuclear magnetic reso- 
nance. We show that cracking causes an increase in aromatic and 
alkene content of the oil. We compare our results for oils prepared in 
the laboratory with oils prepared in the TOSCO-II semi-works and 
in modified and true-in-situ combustion retorts. We demonstrate that 
the napthalene/2-methyl-naphthalene ratio is a good indicator of 
cracking conditions in an oil shale retort. 


PROPERTIES AND COMPOSITION 
REFER ALSO TO CITATION(S) 31521 


DIRECT USES AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 32871 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 32873, 32874, 32876 


WASTE RESEARCH AND MANAGEMENT 


REFER ALSO TO CITATION(S) 31527 


ENVIROMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 32820, 32875 


31617 (NP—24978) Wind tunnel simulation of plume dispersion 
at Syncrude Mildred Lake site. Final report. Wilson, D.J. 4: 
Univ., Edmonton (Canada)). 1979. 219p. NTIS (US Sales Only), PC 
A10/MF AOI. 

Syncrude Canada Ltd. is producing synthetic crude oil from a 
surface mine in the Athabasca Tar Sands area of North-Eastern 
a eee eS ee ee 
ence of tailings pond it on plume dispersion. study 
results will be especially dike height lor atmospheric dispersions model- 
lers concerned with terrain effects. The wind tunnel simulation of 

atmospheric dispersion on the Syncrude plant site encompassed four 
different — areas: low level sources within the plant itself, the 

, peak levels of time — concentration, and the 
een df ektted es en te For all of these studies the major 
variable was the location and height of the tailings pond dike, which 
will affect plume dispersion by the turbulence generated in its wake. 
All of these effects were studied using an 800:1 scale model of the 
plant site located in a simulated neutrally stable atmospheric bound- 
ary layer in a large wind tunnel. The model study was 
pm = oh ae the measurements for flat terrain with 
le correlations of atmospheric dispersion param- 

eters Gaal as plume rise and spreading rate. 


REGULATIONS 


31618 (EMD—79-65) > toe and administrative obstacles to ex- 
pag eeage minerals from oil shale. Staats, E.B. (General Account- 
ing Bee Waskionce Dc — 5 Sep 1979. 42p. General 
Accounting Office 

Report to the ry ee the Comptroller General of the 
United States. 
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Most of the oil shale in Colorado's Piceance Creek basin is 
intermingled with sodium and aluminous minerals. But Federal 
mining laws and procedures frustrate the development of methods 
for extracting these valuable resources. GAO believes that an un- 
equivocal expression of congressional interest in optimal mineral 
recovery and administration of mineral development on 
— land is essential. The intent of present mining and leasing laws 

development of low-grade and intermingled minerals is now 
open to more than one interpretation, which delays and renders 
uncertain important mineral development decisions. 


NUCLEAR FUELS 


REFER ALSO TO CITATION(S) 31452 


RESERVES 


oar (CONF-800820—7(Draft)) Data analysis and management 
for the Uranium Resource Evaluation Project. Kane, V.E. (Union 
Carbide Corp., Oak Ridge, TN (USA). Nuciear Div.). 1980. Con- 
tract a ay rhe ep NTIS, PC A02/MF AO1. 
tatistical Society meeting; Houston, TX, 
USA diay 1980). 


it of Energy has funded a large data collection 
effort with the purpose of determinin US uranium resources. 
This Uranium Resource Evaluation fom (URE) Project required a large 
data management effort which involved collection, retrieval, proc- 
essing, display, and analysis of large volumes of data. Many of the 
characteristics of this data processing system are relevant to other 
applications, particularly where routine processing involves analyses 
a input into numerous technical reports. The URE Project com- 
— has a modular program structure which has enabled a 
Srraigh orward interface with both s; _ and general graphics and 
analysis packages such as SAS, BMDP, and SURFACE iL Other 
copies § include cost-effective computing, "data quality, report quality 
computer output, and test versus production program development. 


31620 (EPRI-EA—1374) Analysis of AEC-ERDA-DOE 4 
USGS uranium program data: disipline reviews and summary repo’ 
and Moore, San Francisco, CA (USA). Mar 


Final report. (Dames 
1980. 449p. NTIS, PC A19/MF AO1. 
Most of the literature dealing with the econmic geology and 
cubtished at of uranium atu in the United States has been 


lished since 1950, prim by the Department of Energy (DOE) 
ow its predecessor agencies. The limited availability of much of 
these data, combined with the inexperience of many electric power 
utilities and, to some extent, mining companies with regard to 
uranium exploration, frequently resulted in the inauguration of ill- 
conceived and duplicative efforts. To assess the value of this litera- 
ture in light of present knowledge, a systematic review of those 
publications dealing with uranium e —— and the economic 
geology. evaluation, and exploitation of uranium deposits was under- 
Matrix reports (summaries) have been prepared for each of 
pape nearly 2500 documents reviewed. This material is available 
through the computerized literature search services of the Oak 
Ridge National Laboratory. In addition, thirteen discipline reviews 
and summary reports were compiled within the broad fields of 
eology and mining engineering frm which any advances in 
perme I would have the greatest impact on the future discovery 
and exploitation of uranium deposits. A final chapter presents a 
critique of the DOE National Uranium yo valuation Pro- 
gram, as judged by members of the uranium industry. A two- 
report summarizes and analyzes the results of this investigation. Part 
1 is primarily an introduction to the various types of uranium 
deposits, the = ic and structural environments in which they 
occur, and the cs Pn for their emplacement. Part 2 considers 
the various techniques used to explore, evaluate, and exploit uranium 
— The report is intended to serve as a major source of basic 
information concerning previous uranium-related studies for all 
those involved with the search for and utilization of uranium. 


31621 (GJBX—142(80)) Grand Canyon 1° x 2° NTMS area: 
Arizona. Data report. Koller, G.R. (Du Pont de Nemours (E.I.) and 
Co., Aiken, SC (USA). Savannah River Lab.). 1979. Contract AC09- 
76SR00001. 126p. (DPST—79-146-19). NTIS, PC E0S/MF $4.70. 

This data report presents results of ground water and stream/ 
surface sediment reconnaissance in the National Topographic Map 
Series (NTMS) Grand Canyon 1° x 2° quadrangle. Surface samples 
(sediment) were collected from 1013 sites. e target sampling 
density was one site per 16 square kilometers (six square miles). 
Ground water samples were collected at 84 sites. Neutron activation 
analysis (NAA) results are given for uranium and 16 other elements 
in sediments, and for uranium and 9 other elements in ground water. 
Mass spectrometry results are given for helium in ground water. 
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Field measurements and observations are reported for each site. 
Analytical data and field measurements are presented in tables and 
maps. Statistical summaries of data and a brief description of results 
are given. A generalized geologic map and a summary of the 
geo! of the area are included. Data from ground water sites (on 
microfiche in pocket) include (1) water chemistry measurements 
(pH, conductivity, and alkalinity), (2) physical measurements where 
applicable (water temperature, well description, and scintillometer 

i and (3) elemental analyses (U, Al, Br, Cl, Dy, F, He, Mg, 
Mn, Na, and V). Data from sediment sites (also on microfiche in 
pocket) include (1) stream water chemistry measurements (pH, con- 
ductivity, and alkalinity), and (2) elemental analyses for sediment 
samples (U, Th, Hf, Al, Ce, Dy, Eu, Fe, La, Lu, Mn, Sc, Sm, Na, Ti, 
V, and Yb). Sample site hor gy ew (stream characteristics, vegeta- 
tion, etc.) are also tabulated. Areal distribution maps, histograms, 
and cumulative hes plots for most elements, U/Th, U/Hf, and 
Th/La ratios, and scintillometer readings for sediment samples are 
included on the microfiche. 


31622 (GJBX—143(80)) Uranium hydrogeochemical and stream 
sediment reconnaissance of the Shiprock NTMS New 


quadrangle, 
Mexico/Arizona, including concentrations of forty-two additional ele- 
ments. Morgan, T.L.; Purson, J.D. (Los Alamos Scientific Lab., NM 
ag 3 May 1980. Contract W-7405-ENG-36. 261p. (LA—7513- 
MS). NTIS, PC A12/MF A0Ol1. 

A hydrogeochemical and stream sediment reconnaissance 
(HSSR) for uranium in the Shiprock NTMS quadrangle of north- 
western New Mexico and northeastern Arizona was conducted. 
Totals of 372 water samples and 1676 sediment samples were collect- 
ed from 1999 locations within the 20,000-km? area of the quadrangle 
at an average density of one location per 10 km* Water samples 
were collected from wells, springs, and streams and were analyzed 
for U. Sediment samples were collected from wet and dry streams 
and wet and dry springs and were analyzed for U, Th, and 41 
additional elements. Discussion is limited to anomalous samples, 
which are considered to be those containing over 20 ppB uranium 
for waters and over 6 ppM uranium for sediments. Uranium concen- 
trations in water samples range from below the detection limit of 
0.02 ppB to 106.40 ppB with a mean of 4.49 ppB. Most of the 
anomalous water samples were collected from an area associated 
with Jurassic units in the western quarter of the quadrangle that is 
down hydrologic gradient from Black Mesa, an area of known U 
mineralization. Water samples from the western quarter of the 
quadrangle average 10.00 ppB uranium whereas samples from the 
remainder average only 2.61 ppB. Sediment samples from the quad- 
rangle have U concentrations that range from 0.74 to 27.15 ppM and 
average 2.92 ppM. Most of the anomalous sediment samples were 
collected from scattered locations throughout the quadrangle, and 
many probably are contaminated by mining activities in areas of 
known mineralization. A group of anolalous samples from the north- 
eastern corner of the quadrangle is associated with Tertiary units 
that have been reported to be favorable U host rocks, though no 
occurrences are known in these units. Background sediment U and 
Th levels seem to be related to the lithology of the underlying rocks. 


31623 Se Uranium Rn pee wen and stream 
sediment reconnaissance of the Casper NIMS Quadrangle, Wyoming, 
including concentrations t forty-two additional elements. LaDelfe, 
C.M. (Los Alamos Scientific Lab., NM (USA)). Jun 1980. Contract 
W-7405-ENG-36. 297p. (LA—7511-MS). NTIS, PC Al3/MF AOI. 

As part of the National Uranium Resource Evaluation, the 
Los Alamos Scientific Laboratory conducted a Hydrogeochemical 
and Stream Sediment Reconnaissance in the Casper National Topo- 
graphic Map Series quadrangle, Wyoming. Samples were collected 
in the fall of 1977 from 1553 locations within an area of 18 400 km? 
and included 536 water samples and 1370 sediment samples. Water 
samples were analyzed for uranium elements by delayed neutron 
counting and fluorometry. Sediment samples were analyzed for 
uranium, thorium, and 41 additional elements by neutron activation 
analysis, x-ray fluorescence, and arc-source emission spectroscopy. 
All field and analytical data are listed in the appendixes but only 
uranium and thorium and discussed in any detail in this report. In 
general, the data show a close correlation with the numerous occur- 
rences of uranium in the Casper quadrangle. The quadrangle con- 
tains three major uranium mining areas - the Gas Hills, Crooks Gap, 
and Shirley Basin areas. High uranium values in water and sediment 
samples correlate strongly with the Gas Hills area and to a lesser 
degree with the other areas of uranium occurrence. Thorium con- 
centrations tend to be highest in sediments from the southwest 
corner of the quadrangle. The median concentration of thorium in 
this area is twice that of the whole Casper quadrangle. A strong 
correlation between thorium and cerium suggests monazite or other 
resistate minerals in that region. High thorium and related low U/Th 
ratios were not observed in samples from the Wind River Basin 
north of the Granite Mountains. The Casper quadrangle contains 
many documented subeconomic uranium occurrences in addition to 
active mining areas. The data from this study correlate well with 
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known uranium occurrences and perhaps may lead to reevaluation of 
some undeveloped areas. 


31624 (GJBX—146(80)) Hydrogeochemical and stream sediment 
reconnaissance: National Uranium Resource 


vannah River Laboratory semi-annual 
1980. (Du Pont de Nemours (E.1.) and Co., (U 
Savannah River Lab.). Jul 1980. 37p. (DPST—80-138-1). NTIS, PC 


A03/MF AO0l1. 
This report summarizes the accomplishments, status, and pro- 
gram of the Savannah River Laboratory (SRL) contribution to the 
ational Uranium Resource Evaluation (NURE) SRL has 
accepted responsibility for Hydrogeochemical emical anil Gitean Sediment 


Pamper er greg: ballets pele ied yoann Lage A 


period Ocauber 19 through March 1580 oS. flor the flow 


niques. The A i 

production of October 1 - March 1980 period and the 
program plans for the second half of FY-1980. Page-scale maps are 
included that summarize the status and plans for sampling, chemical 
analyses, and open file data reports. 


31625 (GJBX—147(80)) Uranium in carbonatites: USA. Final 
report. Nishimori, R.K.; Powell, J.D. (Powell and Associates, Grand 
Junction, CO ey a am 1980. Contract AC13-76GJ01664. 173p. 
NTIS, PC A08/MF A‘ 
_ This pp pe a Sl 
Sans Mees coaneemens Oe © Suineet at Sere 

scetuls or ccatian ts collemallt Taam models are to the 
evaluation of the Bearpaw Mountains, Montana, Colo- 
rado, and Magnet Cove, Arkansas carbonatite bodies. Carbonatites 
comprise only a small fraction of a percent of the rock record but 
ane ne SS ee ee «a 
disproportionate number of ore deposits and exotic composition. 
Uranium is commonly present in carbonatites in quantities greater 
crustal abundance of about 3 ppM U. As a consequence, 
anomalies and low grade 

jum mineralization in cena 2 ee, ae ae 

as a byproduct at the Palabora, South Africa, carbonatite. Accumu- 
eek Se SE Oe See Cs eee eee ee 
have exploration potential. The 

uraniferous dikes and np my of t Bearpaw  seeell cog Montana, 
contain pyrochlore ae oe > > eee UsOs. The geological 
setting of this carbonatite suggests that the dikes and associated 
fenites may represent the _— of a differentiated uraniferous car- 
bonatite body at depth with greater uranium potential than surface 
indications. Local enrichments of uranium are observed at the Pow- 


Spo’ 
carbonatite is considered to have no ‘uranium potential 


31626 (GJBX—166(80)) Uranium- and 
tites of the United States. Adams, J.W.; 

(Derry, Michener and Booth, Inc., Golden, 
cnn S AC13-76GJ01664. 463p. 


tion (NURE) designed 

occurrence of the world’s Sgnificant uranium yo This project 
deals specifically with uranium- and thorium-bearing pegmatites in 
the United States and, in particular, their distribution and origin. 
From an extensive literature survey and field examination of 44 
pegmatite localities in the United States and Canada, the authors 
have compiled an index to about 300 urani and thorium-bearing 
pegmatites in the United States, maps giving location of these 
deposits, and an annotated bibliography to some of the most perti- 
nent literature on the geology of pegmatites. Pegmatites form 
late-state magma differentiates rich in volatile constituents with an 
attendant aqueous vapor phase. + © Oe eee eee 
phase which results in the development of the variable grain size 
which characterizes ites. All pegmatites occur in areas of 


pegma- 
i, J.T; Parrish, LS. 
(USA)). Apr 1980. 





pegma’ though 
quently noted as favorable hosts for radioactive pe gly 
paucity and radic distribution of these minerals and inherent 
mining and milling difficulties negate the resource potential of peg- 
matites for uranium and thorium. 


31627 CAS) Sat gels Sen Sa 
Minnesota, geology and geochemistry of selected uranium targets. 
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Morey, G.B.; Lively, R.S. (Minnesota Geolo ~ ey Survey, St. Paul 
‘USA)). , May 1980. Contract W-7405-ENG-26. 18lp. NTIS, PC 
409/MF 

Results of a detailed geochemical survey of approximately 
6820 km? in of Aitkin, Carlton, Kanabec, and Pine Prec en 
east-central esota are reported. Geochemical data are F case 
for 883 pon tee so samples and 200 bedrock —. Al ugh all all 
of the groundwaters in the study area have major-element 
concentrations and therefore presumably a common ancestry, small 
differences in the minor-element concentrations serve to characterize 
various aquifers, both in the Quaternary deposits and in the bedrock. 
All of the aquifers locally yield waters having statistically anomalous 
concentrations of uranium or radon, but these anomalies are spatially 
coincident only in a few places and particularly in three geologic 
environments considered favorable for uranium mineralization. 
These include the following: (1) Thomson Formation near the 
unconformably overlying Fond du Lac Formation, (2) Hinckley 
Sandstone near a major fault system, and (3) Denham Formation 
near the unconformity with the McGrath Gneiss, particularly where 
these rocks are faulted and overlain by the Fond du Lac Formation. 
One additional uranium environment characterized by thin laminae 
of uraniferous apatite was located in the Thomson Formation during 
outcrop reconnaissance and sampling. The coincidence of this and 
other anomalously high uranium values in the bedrock with specific 
uranium and radon anomalies in the groundwater confirms the 
usefulness of the hydrogeochemical data to uranium exploration in 
this glaciated terrane. 


31628 Pp MS) Multivariate statistical analysis of —_ 
sediments for mineral resources from the Craig NIMS 
Colorado. Beyth, M.; MclInteer, C.; Broxton, D.E.; Bolivar, S. # 
Luke, M.E. (Los Alamos Scientific Lab., NM (USA)). Jun 1980. 
Contract W-7405-ENG-36. 99p. NTIS, PC "A0S/MF AOI. 
Multivariate statistical analyses were carried out on Hydro- 
geochemical and Stream Sediment Reconnaissance data from the 
Craig quadrangle, Colorado, to support the National Uranium Re- 
source Evaluation and to evaluate strategic or other important 
commercial mineral resources. A few areas for favorable uranium 
mineralization are suggested for parts of the Wyoming Basin, Park 
Range, and Gore Range. Six potential source rocks for uranium are 
postulated based on factor score —— Vanadium in stream 
sediments is suggested as a pathfinder for carnotite-type mineraliza- 
tion. A probable northwest trend of lead-zinc-copper mineralization 
associated with Tertiary intrusions is suggested. A few locations are 
mapped where copper is associated with cobalt. Concentrations of 
placer sands containing rare earth elements, probably of commercial 
value, are indicated for parts of the Sand Wash Basin. 


31629 (LA—8417-MS) Gamma-ray spectral calculations for ura- 
nium borehole logging. Close, D.A.; Evans, M.L.; Jain, M. (Los 
Alamos Scientific Lab., NM (USA)). Jun 1980. Contract W-7405- 
ENG-36. 66p. NTIS, PC A04/MF AO1. 

Gamma-ray transport calculations were performed to deter- 
mine the energy distribution of _— rays inside a borehole intro- 
duced into an infinite medium. The gamma rays from the naturally 
occurring radioactive isotopes of potassium, thorium, and uranium 
were uniformly distributed in a sandstone formation (having a poros- 
ity of 0.30 and a saturation of 1.0) surrounding the borehole. A sonde 
was placed coaxially inside the borehole. Parametric studies were 
done to determine how the borehole radius, borehole fluid, and 
borehole casing influence the gamma-ray flux inside the sonde. 


31630 (P—300-80-025) Uranium resources: a review of estima- 
tion methodologies. Consultant report. Sullivan, S.J. (California 
Energy Commission, Sacramento (USA)). May 1980. 69p. California 
Energy Commission, Sacramento. 

The cost and reliability of nuclear power and the growth of 
nuclear installed generating capacity is dependent, in part, on the 
extent of the domestic uranium ore supply. Although existing urani- 
um ore reserves can be estimated with acceptable accuracy, the size 
of the ultimate resource is uncertain. Several methods for estimating 
the resource size in different UsOs cost categories have been devel- 
oped. The assumptions, methodologies, and resource estimates re- 
sulting from their application are examined in this report. Estimates 
of domestic uranium resources vary by more than an order of 
magnitude. The disparities in resource estimates for various UsOs 
cost categories are a function not only of the application of different 
methodologies but also of first, a lack of a precise generic model for 
uranium ore deposit formation and second, the existence of several 
factors that can significantly affect the cost of produced ore. It is 
concluded that the potential for the discovery of new domestic 
uranium ore deposits is uncertain. The availability and market price 
of foreign uranium reserves is less certain than that of the United 
States. Progress in resolving these uncertainties is necessary before 
an accurate estimate of future uranium availability can be obtained. 
To put the uranium supply situation into perspective, a brief history 
of the uranium industry describing past UsOs market prices is 
presented. 
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31631 Sedimentological controls of gold and uranium in two 
Witwatersrand paleoplacers. Smith, N.D.; Minter, W.E.L. Econ. 
Geol.; 75: No. 1, 1-14(Jan-Feb 1980). 

In an effort to develop a better understandin, 
uranium distributions at the small and intermediate 
study of two Witwatersrand, South Africa, paleoplacers was under- 
taken with the specific goal of relatin, , concentrations to identifiable 
and at least crudely interpretable entary structures. The two 
units, the Leader reef and the Elsburg No. 5 reef, were chosen 
because both are marginally economic and because unmined pillars 
left for roof support provided excellent three-dimensional exposures 
= examination of larger structures, especially channels and bars. 47 
refs. 
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31632 (GJBX—123(80)) Statistical techniques applied to aerial 
as surves (STAARS): percentile estimation with the normal 

and lognormal distributions. Bement, T.R.; Pirkle, F.L. (Los Alamos 
Scientific Lab., NM (USA); Bendix Field Engineerin Corp., Grand 
Junction, CO ‘(USA)). Jun 1980. Contract AC13- 76GI01664. 28p. 
NTIS, PC A03/MF AOI. 

Because of Oe pemmnceee of percentile estimation in the 
analysis of NURE aerial radiometric data, a study was conducted to 
compare two methods of estimating percentiles. The two methods of 
estimation considered are (1) the normal distribution assumption 
method and (2) poo lognormal distribution assumption method. An 
error made b uming the data are from a normal population, 
when in fact the ‘population i is ay my , causes problems primarily 
when estimating en estimating upper percentiles, 
the error of assuming ceeemeiies when the data are really normal, 
has more serious consequences than does the error of assumin 
normality, when the data are lognormal. When estimaing lower tail 
percentiles, the error of failing to perform a log-transformation has 
more serious consequences does the error of transforming. 
When estimating percentiles that are between the 10th and 80th, the 
consequence of either type of error is not great if the coefficient of 
variation is less than 0.27. 


31633 (GJBX—131(80)) Engineering report on drilling » the 
Owens Lake area, California. (Bendix Field Engineering Co 
Grand Junction, CO (USA)). Jul 1980. Contract AC13-76GJ01 
36p. NTIS, PC E02/MF $3.50. 
The Owens Lake Drilling Project was conducted by Bendix 

Field Engineering Corporation in support of the Department of 
Energy's —. National Uranium Resource Evaluation (NURE) 

rogram. This project consisted of b+ drill holes ranging in depth 

rom 420 to 3. ) feet (128.02 to 1 80 m). A total of 19,205 feet 
(5,853.68 m) was drilled, of which 135.5 feet (41.30 m) were cored. 
The purpose of the Owens Lake project was to test the uranium 
potential of the Coso formation, Pliocene (upper) and Pleistocene 
(lower) in areas downdip from known zones of mineralization. This 
project started on June 22, 2979 and continued until February 21, 
1980. Restoration and seeding started on February 22, 1980 and was 
completed on March 1, 1980. Engineering details, statistics, individu- 
al borehole histories, and g a logs of the eight holes drilled 
in Owens Lake, California drilling program are presented. 


31634 (GJBX—140(80)) Modeling study of gaseous Rn-222, Xe- 
133, and He-4 for uranium exploration. Jeter, H.W. (Teledyne Iso- 
topes, Westwood, NJ (USA). 1980. Contract AC13-76GJ01664. 
117p. NTIS, PC A06/MF AOI. 

This work presents one-dimensional mathematical models to 
simulate the transport of gaseous radon-222 (Rn-222), xenon-133 
(Xe-133), and helium-4 (He-4) away from uranium ore deposits. The 
resulting concentrations of indicator nuclides in the overburden are 
used to infer the detectability of ore deposits by emanation methods. 
In the case of homogeneous, non-radioactive formations, Rn-222 and 
some of its daughter products are calculated to be detectable at 
distances of several tens of meters from a planar uranium ore deposi 
(1 m tickness, 0.6% UsOs, 20% emanation). Models of He-4 diffuson 
in rock yield highly uncertain results because measurements of 
diffusion coefficients in actual rock types are lacking and because the 
flux of helium from deep within the earth is generally unknown. 
Comparisons of model results to field data suggest that He-4 diffu- 
sion coefficients of 10~* to 10~5 cm?/sec are appropriate. It is 
speculated that moisture in the rock column could reduce the 
coefficient significantly compared to the dry-soil case. Inhomogen- 
eity in rock formations is simulated by a multiple-layer model. A 
comparison of fluorometric uranium data to gamma spectra measure- 
ments suggests the migration and deposition of Ra-226 near the 
water table. Modeling results are improved when this process is 
taken into account. A constant soil gas velocity of 1 x 10~* cm/sec 
causes indicator concentrations to change by several orders of 





OCTOBER 31, 1980 


magnitude. If steady upward soil gas motion exists in nature, the 
detectability of uranium ore by emanation methods will be - 
cantly different from that indicated by pure diffusion models. 
metric influences on gas transport are simulated by time-dependent 
numerical models. 


31635 (GJBX—149(80)) Aerial gamma ray and magnetic survey: 
Mississippi and Florida airborne survey, Springfield of 
Missouri. Final report. (EG and G GeoMetrics, Sunnyvale, CA 
(USA)). 7 Macs Contract AC13-76GJ01664. 234p. Ss, PC 
E06/MF $3.9 

The Springfield Cg le of southern Missouri contains a 
portion of the Ozark Uplift. Near-surface Precambrian rocks are 
almost completely covered in this area by a thin veneer of Paleozoic 
carbonates. The region has undergone recent uplifting. Several faults 
cut through the Paleozoic section but show no extreme displace- 
ment. Examination of available literature shows no known uranium 
deposits (or occurrences) within the quadrangle. Fifty-six groups | 4 
uranium samples were defined as anomalies and discussed briefl 
None were considered significant, and most appeared to be of 
cultural origin. Magnetic data were influenced largely by the under- 
lying Precambrian. The structure and lithology of the Precambrian 
is apparently complex, and suggests that some surface faults may 
extend into the basement material. 


31636 (GJBX—150(80)) Aerial gamma ray and magnetic survey: 
Mississippi and Florida airborne survey, Harrison q Missou- 
ri and Arkansas. Final report. (EG and G GeoMetrics, Sunnyvale, 
CA (USA)). Jun 1980. Contract AC13-76GJ01664. 262p. NTIS, PC 
E07/MF $3.95 

The Harrision quadrangle of southern Missouri and northern 
Arkansas lies intermediate between the Ozark Plateau and the 
Boston Mountains, on the southern limb of the Ozark Uplift. Near- 
surface Precambrian rocks are almost completely covered in this 
area by a thin veneer of Paleozoic carbonates. The region has 
undergone recent uplifting. Several faults cut through the Paleozoic 
section but show no extreme displacement. Examination of available 
literature shows no known uranium deposits (or occurrences) within 
the quadrangle. Sixty-six groups of uranium samples were defined as 
anomalies and are discussed briefly. None were considered signifi- 
cant and most a to be of cultural origin. Magnetic data were 
influenced largely by the underlying Precambrian. The structure and 
lithology of the Precambrian is apparently complex, and suggests 
that some surface faults may extend into the basement material. 


31637 (GJBX—151(80)) Aerial gamma ray and magnetic survey: 
Mississippi and Florida airborne survey, Shreveport quadrangle of 
Louisiana. Final report. (EG and G GeoMetrics, Sunnyvale, CA 
rae ¢ Jul 1980. Contract AC13-76GJ01664. 267p. NTIS, PC E07/ 
MF $3.95. 


The Shreveport quadrangle of northwestern Louisiana lies 
intermediate between the axes of the Sabine and Monroe Uplifts in 
the Gulf Coastal Physiographic Province. Tertiary and Quaternary 
sediments dominate the exposed sequence, but the region contains a 
substantial thickness of Mesozoic rocks as well. Examination of 
available literature shows no known uranium deposits in the quad- 
rangle. Fifty-four groups of uranium samples were defined as anoma- 
lies and discussed briefly. None were considered significant, and 
most appeared to be of cultural origin. Magnetic data appeared to 
define the shallower portions of the Sabine pli quite well. Other 
structures in the area were not as well defined by the magnetics. 


31638 (GJBX—152(80)) Aerial gamma ray and magnetic survey: 
Mississippi and Florida airborne survey, Alexandria quadrangle of 
Louisiana and Texas. Final report. (EG and G GeoMetrics, Sunny- 
vale, CA (USA)). Jul 1980. Contract AC13-76GJ01664. 303p. NTIS, 
PC E08/MF $3.95 

The Alexandria quadrangle lies on the border between Texas 
and Louisiana in the northern Gulf Coastal Physiographic Provi- 
dence. The area overlies portions of the Sabine Uplift i in the north- 
west, but sediments are both Quaternary and Tertiary in age and 
represent both marine and nonmarine depositional environments. A 
search of available literature revealed no known uranium anomalies. 
Sixty-nine uranium anomalies were detected and are discussed brief- 
ly. Only those anomalies in the high thorium area were considered 
significant. Most of the rest of the anomalies appeared to be of 
cultural origin. Magnetic data — to be in agreement with 
existing structural interpretations of the region. 


31639 (GJBX—153(80)) Aerial gamma ray and magnetic survey: 
Mississippi and Florida airborne survey, Jackson quadrangle of Mis- 
sissippi and Louisiana. Final report. (EG and G GeoMetrics, Sunny- 
vale, CA (USA)). Jul 1980. Contract AC13-76GJ01664. 260p. NTIS, 
PC E07/MF $3.95. 

The Jackson quadrangle covers a region largely within the 
Mississippi River flood plain. In the extreme northern Gulf Coastal 
Physiographic Province. Underlying Mesozoic and Cenozoic sedi- 
ments of the Mississippi Embayment are relatively thick. Exposed 
sediments are largely Quaternary in age, though older Cenozoic 
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samples were defined as i 
report. ne wae “aedinar thst of ae ee ee 
as being Pe cf ealind coke. tenia Most of the 
appeared to be of cultural origin. ‘suggests deep-seated 
pom gee Aras oe he decid. dee es Sells che uevadllibtadie Gntedis 
ith known sedimentary structures. 


31641 (GJBX—155(80)) Aerial gamma ray and magnetic survey: 
Mississippi and Florida airborne survey, Hattiesburg quadrangle of 
Louisiana. Final report. (EG and G Geo- 
Metrics, Sunnyvale, CA (USA)). a 1980. Contract AC13- 
"OOM The. Haticsburg quadrangle of ‘of Missinippi, Alabama, and 
e urg q le oO 
Louisiana lies in the northern G tal Ph: z Province. 
The region overlies a portion of the intersection the Ouachita 
Tectonic Belt and the Ap hian Front, but is covered with a 
substantial thickness of sediments post dating the orogenic peri 
Several faults and a minor flexure zone cut across the 
quadrant. Examination of available literature shows no known urani- 
um deposit within the quadrangle. pot nps Ap al groups of uranium 
samples were defined as anomalies and y. None 
were considered it, and most 


significan 
origin. ne ge data showed extremely low gradients, and suggest 


sources. Relatively higher gradients in the 
fault/flexure zone suggest slightly shallower sources in this area. 


31642 (GJBX—156(80)) Aerial radiometric and magnetic survey: 
Del Rio National T: Texas. Final report. (Geodata 
International, Inc., Dallas, TX (USA)). May 1980. Contract AC13- 
76GJ01664. 244p. NTIS, PC E11/MF $12.55. 

The resi ts of analyses of the airborne radiation and 
total magnetic field survey flown for the region identified as the Del 
Rio National Topographic — NH14-7 are presented. The airborne 
data gathered are reduced by ground computer facilities to yield 
profile plots of the basic uranium, thorium and potassium equivalent 

gamma radiation intensities, ratios of these intensities, aircraft alti- 
fode above the earth's surface, total gamma ray and earth’s magnetic 
field intensity, correlated as a function of logic units. The distri- 
bution of data within on unit, for all surveyed map lines 
and tie lines, has been ted and is included. Two sets of 
profiled data for each line are included, with one set displaying the 
above-cited data. The second set includes only flight line magnetic 
field, temperature, pressure, altitude data plus magnetic field data as 
measured at a base station. A general description of the area, 
including descriptions of the various geologic units and the corre- 
sponding airborne data, is included also. 


31643 (GJBX—157(80)) Aerial radiometric and magnetic survey: 
Eagle Pass National Topographic Texas. Final report. (Geode 
International, Inc., Dallas, TX (USA)). May 1980. Contract AC13- 
76GJ01664. 228p. NTIS, PC E08/MF $10.25. 

The results of analyses of the airborne radiation and 
total magnetic field survey flown for the region identified as the 
Eagle Pass National Topographic — NH14-10 are presented. The 
airborne data gathered are reduced by ground computer facilities to 
yield profile plots of the basic uranium, thorium and potassium 
equivalent gamma radiation intensities, ratios of these intensities, 
aircraft altitude above the earth’s surface, total ray and 
earth's magnetic field intensity, correlated as a function of geologic 
units. The distribution of data within each geologic unit, for all 
surveyed map lines and tie lines, has been calculated and is included. 
Two sets of profiled data for each line are included, with one set 
displaying the above-cited data. The second set includes only flight 
line magnetic field, temperature, pressure, altitude data plus magnet- 
ic field data as measured at a base station. A general description of 
the area, including descriptions of the various geologic units and the 
corresponding airborne data, is included also. 
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31644 (GJBX—159(80)) Hydrogeochemical and stream sediment 
reconnaissance basic data for Rapid City NTMS Quadrangle, South 
Dakota. (Ozk — Gaseous Diffusion Plant, TN (USA)). 30 Jun 
1980. Contract W-7405-ENG-26. 255p. (K/UR—139). NTIS, PC 
Al12/MF AOl. 
Results of a reconnaissance Dae pr ne survey of the Rapid 
x le are reported. Field and laboratory data are present- 
ed for 417 groundwater and 477 stream sediment samples. Statistical 
and areal distributions of uranium and ible uranium-related var- 
iables are displayed. A generalized geologic map of the survey area 
is provided, and pertinent geologic factors which may be of signifi- 
cance in evaluating the potential for uranium mineralization are 
briefly discussed. Groundwater data indicate that the most promising 
areas for uranium mineralization are in the central portion of the 
quadrangle in the Pierre Shale. Three main clusters of groundwater 
samples with high uranium values occur here. Associated with the 
high uranium concentrations are high values for calcium, potassium, 
magnesium, strontium, and specific conductance. Stream sediment 
data indicate high concentrations of uranium are usually found in the 
Pierre Shale. Scattered samples occur in the Graneros Shale and in 
the Paleozoic and Precambrian units of the Black Hills. Arsenic, 
cobalt, and yttrium are associated with the areas of high uranium 
concentration. No areas are indicated with strong potential for 
uranium mineralization. 
31645 (K/UR—40) Hydrogeochemical and stream sediment de- 
tailed geochemical survey for Lakeview, Oregon. Butz, T.R.; Tieman, 
D.J.; Vreeland, J.L.; Bard, C.S.; Leimer, H.W.; Helgerson, R.N.; 
Grimes, J.G.; Pritz, P.M. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). 31 May 1980. Contract W-7405-ENG-26. 57lp. NTIS PC 
E12/MF $3.50. 

Field and laboratory data are reported for 231 groundwater, 
881 stream sediment, and 303 stream water samples. Statistical and 
areal distributions of uranium and possible uranium-related variables 
are displayed. A generalized geologic map of the area is provided 
and pertinent geologic factors which may be of significance in 
evaluating the potential for uranium mineralization are discussed. 
Uranium concentrations in groundwater average 0.82 ppB. High 
uranium concentrations are generally associated with high concen- 
trations of dissolved solids. Scattered areas displaying anomalous 
uranium (2 1.00 ppB), low dissolved solid content, high uranium/ 
boron and uranium/specific conductance values, and significant ar- 
senic and molybdenum concentrations occur in waters derived from 
volcanic rocks and are considered more favorable indications of 
uranium mineralization. Stream sediment data reveal that above 
background values of soluble uranium are commonly associated with 
Pliocene rhyolitic intrusive plugs. Anomalous uranium is also found 
in tuffaceous and basaltic units of the Upper Cedarville Formation, 
which have been intruded by the rhyolite plugs and influenced by 
hydrothermal fluid activity presumably accompanying plug em- 
placement. High mercury and arsenic concentrations are commonly 
associated with significant uranium concentrations. Low uranium 
concentrations are generally observed in stream waters. Samples 
where relatively high uranium concentrations are present generally 
contain significant concentrations of dissolved solids which are 
probably derived from volcanic source rocks. Scattered samples 
which are anomalous with respect to uranium (2 0.80 ppB) and 
display low to moderate dissolved solids content, high uranium/ 
boron and uranium/specific conductance values, and high arsenic 
values may define potentially favorable areas for uranium mineraliza- 
tion. 


MINING 


REFER ALSO TO CITATION(S) 31620 


FEED PROCESSING 


31646 (ENICO—1041) Investigation of the properties of UO; in 
a fluidized-bed denitration unit. Dahl, C.A. (Exxon Nuclear Idaho 
Co., Inc., Idaho Falls (USA)). Jun 1980. Contract ACO7-79ID01675. 
35p. NTIS, PC A03/MF AO1. 

An investigation into the nature of UO; particle formation in 
a fluidized-bed denitration unit was conducted and compared to 
denitrator ting experience at the Idaho Chemical Processing 
Plant (ICPP). Optimum operating conditions for the denitrator unit 
at the ICPP are defined, solutions for basic problems in the unit are 
discussed, and several in-plant tests are proposed to verify the 
mechanism of particle formation. 8 figures, 3 tables. 


31647 Laboratory and pilot plant studies on conversion of uranyl 
nitrate to uranium hexafluoride. Urza, 1.J.; Kilian, D.C. (Exxon 
Nuclear Co., Inc., Richland, WA). pp 547-559 of Actinide separa- 
tions. Navratil, J.D.; Schulz, W.W. (eds.). Washington, DC; Ameri- 
can Chemical Society (1980). 
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From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

Fluidized-bed Fa pase will be used for conversion of UNH 
to UF in the Exxon fuel reprocessing plant. This paper describes the 
laboratory and pilot plant studies conducted at ORNI on this 
conversion and on the purification of UFs. These studies covered 
removal of residual nitrate from UO;, Tc fluorination-sorption, 
UNH calcination, and UOs fluorination. (DLC) 


31648 Process for extracting uranium from ores. Poitte, J. (to 
Societe Technique des Entreprises Chimiques). US Patent 4,175,108. 
20 Nov 1979. Priority date 31 May 1976, France, 8p. 

A process is claimed for the extraction of uranium from ores 
which is an improvement in the known dry attack treatment of 
uranium ores to an economical yet high rate of extraction. The 
process concerns solubilization of the uranium contained in the ores 
and consists of a out digestion of the mixtures of ore and 
reagent, with the possible addition of oxidizing agents. The process 
is carried out on an improved trough type of conveyor belt at 
predetermined conditioning of temperatures and humidity. 3 figures. 


SPENT FUELS REPROCESSING 


REFER ALSO TO CITATION(S) 31686, 32577, 32645, 32647 


31649 (DP-MS—80-22) Conceptual design of a spent LWR fuel 
recycle complex. Kirk, B.H. (Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (USA). Engineering Dept.). 1980. Contract AC09- 
76SR00001. 70p. (CONF-800901—4). NTIS, PC A04/MF AO1. 
From Sym 
ay —— and technology assessment; Gatlinburg, 
Pp .~ 


jum on intermediate range atmospheric trans- 
, USA (29 


was to design a licensable facility, to make cost- 
benefit analyses of alternatives, and to aid in developing licensing 
criteria. The Savannah River Plant was taken to be the site for the 
recycle complex. The spent LWR fuel will be processed through the 
lant at the rate of 3000 metric tons of heavy metal per year. The 
ollowing aspects of the complex are discussed: operation, mainte- 
nance, co-conversion (Coprecal), waste disposal, off-gas treatment, 
ventilation, safeguards, accounting, equipment and fuel fabrication. 
Differences between the co-processing case and the separated 
streams case are discussed. 44 figures. (DLC) 


31650 Actinide separations. Navratil, J.D.; Schulz, W.W. (eds.). 
Washington, DC; American Chemical Society (1980). 609p. (CONF- 
790415—P5). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Ap. 1979). 

Actinide recovery, partition, and purification are explored. 
The 39 chapters are grouped into six sections: ion exchange and 
precipitation, solvent extraction, pyrochemical and photochemical 
methods, power reactor fuel reprocessing, recovery from waste 
solution, and general methods/review papers. Separate abstracts 
were prepared for 29 of these chapters; the remaining ten chapters 
have been previously abstracted. (DLC) 


31651 (RFP—2979) Literature search for the non-aqueous sepa- 
ration of zinc from fuel rod cladding. Sandvig, R.L.; Dyer, S.J.; 
Lambert, G.A.; Baldwin, C.E. (Rockwell International Corp., 
Golden, CO (USA). Rocky Flats Plant). 21 Jun 1980. Contract 
AC04-76DP03533. 68p. NTIS, PC A04/MF AO1. 

This report reviews the literature of processes for the nona- 
queous separation of zinc from dissolved fuel assembly cladding. The 
processes considered were distillation, pyrochemical processing, and 
electrorefining. The last two techniques were only qualitatively 
surveyed while the first, distillation, was surveyed in detail. A 
survey of available literature from 1908 through 1978 on the distilla- 
tion of zinc was performed. The literature search indicated that a 
zinc recovery rate in excess of 95% is possible; however, technical 
problems exist because of the high temperatures required and the 
corrosive nature of liquid zinc. The report includes a bibliography of 
the surveyed literature and a computer simulation of vapor pressures 
in binary systems. 129 references. 


31652 Recovery of plutonium traces from nitric acid-fluorhydric 
acid solutions by sorption onto alumina. de Araujo, J.A.; Abrao, A. 
(Chemical Engineering Center, Pinheiros, Brazil). pp 10-16 of Acti- 
nide separations. Navratil, J.D.; Schulz, W.W. (eds.). Washington, 
DC; American Chemical Society (1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

Successful experiments for the retention of plutonium onto 
alumina from HNOs-HF solution gave enough confidence to recom- 
mend the proposed method to separate traces of plutonium from 
waste solutions in the yearend of macroamounts of uranium (VI). 
Only macroamounts of thorium, uranium (IV) and rare earths are 
serious interfering ions, since they precipitate with HF. The behav- 
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ior expected for neptunium in the same system should be similar to 
tonium, thorium and rare earths. The retention of tunium 
HNO:-HF solutions is in progress. The sorption yield for Pu 

was around 95%. The sorption mechanism is not well established. 


31653 Plutonium peroxide precipitation: review and current re- 
search. P.G.; Miner, F.J. (Rockwell International, Golden, 
CQ). CO CT DE-AC04-76PP03533. pp 51-67 of Actinide 
——. Navratil, J.D.; Schulz, W.W. (eds.). Washington, DC; 
American Chemical Society (1980). 
From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 
‘the HNOs concentration decreases the filtration 
time but increases the plutonium concentration in the filtrate. A 
compromise was therefore necessary. If a minimum plutonium con- 
centration is required in the filtrate, the acidity could be lowered to 
1.9M with an approximate doubling in the filtration time. The H2O2 
concentration has little effect on filtration time. However, the higher 
the HzO. concentration, the less plutonium lost to the filtrate. 
Concentrations higher than the 22 moles/mole Pu recommended (at 
least up to 30 molar which was the highest investigated) would be 
beneficial if reagent costs are not excessive and production capacity 
exists for destroying the excess H2O: in the filtrate. Although the 
effect is not large, filtration time is shorter and the plutonium 
concentration in the filtrate is lower if metallic impurities are pres- 
ent. The slowest rate of H2O2 addition investigated gives a plutoni- 
um peroxide precipitate with the fastest filtration time. The rate of 
addition has very little effect on the plutonium concentration in the 
filtrate. The temperature has little effect on the filtration time. 14°C 
is recommended since decomposition of H2O2 would be slower at 
14°C than at 22°C (min. Pu content in the filtrate). The effect of 
digestion time on both the filtration time and the plutonium content 
in the filtrate is minor, so the shortest digestion time investigated is 
recommended. 


31654 Extraction of uranium (VI) from sulfuric acid solutions by 
tri-n-octylphosphine oxide. Sato, T. (Shizuoka Univ., Hamamatsu, 
Japan). pp 117-129 of Actinide separations. Navratil, J.D.; Schulz, 
W.W. (eds.). Washington, DC; American Chemical Society (1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

The distribution of uranium (VI) between sulfuric acid solu- 
tions and solutions of tri-n-octylphosphine oxide (TOPO) in organic 
solvent has been investigated under different conditions. The aque- 
ous and organic phases are examined spectrophotometrically, and 
the organic phases by infrared and nuclear magnetic resonance 
spectroscopies. As a result, it is found that the extraction is expressed 
by the equilibrium equation UO.,SO,(aq) + 2TOPO(org) = 
UO.SO,.2TOPO(org), in which the extracted species exists as a 
complex [UO,SO,(H2O)TOPO)] in an octahedral arrangement. 
Additionally, the obtained results are compared with those for the 
extraction from nitric and hydrochloric acid solutions. 


31655 National program for pyrochemical and dry processing of 
spent reactor fuel. Bean, C.H.; Steindler, M.J. (Argonne National 
Lab., IL). pp 177-189 of Actinide separations. Navratil, J.D.; Schulz, 
W.w. (eds.). Washington, DC; American Chemical Society (1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

Pyroc hemical Pp sams | methods may offer unique advan- 
tages over more conventional aqueous methods with respect to 
meeting nonproliferation goals. Some pyrochemical processes are 
intrinsically proliferation resistant because the process is incapable of 
— a weapons-usable product without significant alterations. 

product also can be sufficiently radioactive that it is physically 
difficult to divert. These features warrant the examination of pyro- 
a og and dry processing methods under current nonproliferation 
policies 


31656 Pyrochemical coprocessing of uranium dioxide-plutonium 
dioxide LMFBR fuel by the salt transport method. Knighton, J.B.; 
Baldwin, C.E. (Rockwell International, Golden, CO). pp 191-206 of 
Actinide separations. Navratil, J.D.; Schulz, W.W. (eds.). Washing- 

ton, DC; American Chemical Society (1980). 
From 177. national meeting of the American Chemical Soci- 

ety; — HI, USA (1 Apr 1979). 
The pyrochemical coprocessing of spent nuclear fuel by the 
ey Trans; Bm get Process appears to be a potentially viable reprocess- 
ot only as an exportable proliferation resistant technol- 
cay. but as a domestic reprocessing operation. All operations are 
nonaqueous and waste generation is in solid form, thus requiring no 
conversion from aqueous solutions to solids. Though considerable 
development effort was conducted in the 1950's and 1960's on 
— processes, further development is required before Salt 
ransport can be performed on a production scale. 


31657 AIROX dry pyrochemical processing of oxide fuels: a 
proliferation-resistant reprocessing method. Grantham, L.F.; Clark, 
R.G.; Hoyt, R.C.; Miller, J.R. (Rockwell International, ‘Canoga 
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Park, CA). Contract EY-76-C-03-0701. \ pp 219-398 @ of Fn og 
rations. Navratil, J.D.; ——, ‘es (eds.). 
American Chemical 


Society (19 

From 177. S csieel called at ten Aastioin Chasisload Sect 

ety; Honolulu, HI, USA (1 Apr 1979). 
Potential diversion of nuclear material from power produc- 

tion to weapons production by national or subnational groups has 
resulted in a reevaluation of the proliferation resistance of various 
fuel cycles. The low-contamination fuel cycle, utilizting AIROX dry 
processing, is proliferation resistant due to the retention of fission 
products with the fuel and to the low concentration of fissile 
material in all process steps. In the AIROX process, UO; is oxidized 
with air to UsOs to expand the fuel volume which simultaneously 
declads and pulverizes the fuel; the fuel is subsequently reenriched, 
repelletized, and recycled to the reactor. Fuel cycles utilizing this 
method of reprocessing will extend our uranium reserves, decrease 
the spent fuel storage requirements, and decrease the amount of 
AID ccbsscenien te aaglte to ton Eobowanr 
isolation. AIROX reprocessing is licable to both light-water 
conatnt tall egulien an Gall on tanec teak anaes. 


31658 Molten salt oxidation-reduction processes for fuel process- 
ing. Morgan, L.G.; , L.L.; Scheele, R.D. (Pacific Northwest 
Lab., Richland, WA). NTRACT EY-76-06-1830. pp 233-252 of 
Actinide peers Reece Navratil, J.D.; Schulz, W.W. (eds.). Washing- 
ton, DC; American Chemical Society (1980). 
From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 
Several issues critical to molten nitrate processes for fuel 


ree taeda recipitation of uranates; behavior of Pu 
canes to handling of ThOs. of alkali metal cations 
from the uranate; and control of products during uranate 


precipitation and dissolution. (DLC) 
reactor fuel re- 


31659 Plutonium methods in power 
Schneider, A.; Wahlig, B.G. (Georgia Inst. of Tech., 
ae ) PP 279-290 of Aisinide ee eee Navratil, J.D.; Schulz, 
eds.). Washington, DC; American Chemical Society ( a 

From 177. national meeting a af ee the American Chemical 
ety; Honolulu, HI, USA (1 Apr 1979). 

The Purex process will continue to be the main method for 
the reprocessing of nuclear reactor fuels. The inherent flexibility of 
this process allows for modifications needed to accommodate a 
range of fuel compositions and product specifications. Among 
several plutonium partitioning methods deve! > oe —- 
the introduction of extraneous metal ions (e.g., 
lytic) are likely to be favored. In situ a a pre ny ol have 
introduced new equipment concepts which may be particularly well 
suited for the processing of breeder fuel with high plutonium con- 
tent. 39 references, 5 figures. 


31660 Development of the electropulse column for 

aie goalies 3 Se ne ee eee amen cor 

burgh, R.G. (Allied-General Nuclear Services, Barn’ = 
291-301 of Actinide separations. Navratil, J.D.; Schulz, W.W. (eds.). 
Washington, DC; American Chemical Society (1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

Initial experiments were performed to verify and demonstrate 
the feasibility of the electrolytic reduction with uranium, 
followed by experiments with a mixture of uranium and plutonium. 
Experiments were conducted batchwise in a small electrolytic cell. 
Basic parameters, such as concentration of solutes and type of 
holding agents (in the aqueous phase) for removal of any nitrite 
which would reoxidize the reduced heavy metal, electrode material 
and geometry, off-gas composition and type of were also 
determined. These data were valuable in the electrolytic reduction 
process. 

— no oy me in power reactor 


, H. 
303-316 


for plutonium 
fuel reprocessing. Ba , F.; Goldacker, H.; 
(Kernforschungszentrum Karlsruhe’ GmbH, Germany). pp 
of Actinide separations. Navratil, J.D.; Schulz, W.W. (els). Wash 
ington, DC; American Chemical Society (1980). 


From 177. national of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

Redox processes are used in the Purex process to alter the 
valency of Pu, U, or Np in order to produce these metals with a high 
degree of purity. This ard describes the development of electrore- 
dox processes at Karlsruhe. Electroreduction was carried out in 
mixer-settlers and pulsed columns; electro-oxidation of the Pu(III) 
product was studied. 6 figures, 2 tables. (DLC) 


31662 Separation of uranium and plutonium by electrolytic re- 
duction in the purex process. Jian-Yu, H.; Qing-Xuan, Z.; Jun, 

L. (Institute of Atomic Energy, Beijing, ). UR, 317-331 of 
Actinide separations. Navratil, J.D.; Schulz, W.W. (eds.). Washing- 
ton, DC; American Chemical Society (1980). 
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From 177. national meetin, ey emmmamans oc: soalaccaat 
ety; Honolulu, HI, USA (1 Apr 1979 

Experiments on the y bat. 5 reduction of U and Pu in the 
aqueous phase in presence of hydrazine were carried out. The 
potentials of the aqueous solution were measured and operating 
ee oe such as acid concentration, hydrazine concentration, 

— on the cathode, etc., were investigated. Results 

that, on Ti-cathode nitric acid could be reduced to nitrous 

even when there is no HNO; in the initial HNOs solution; and, with 
a U/Pu ratio ranging from 10~? to 10%, Pu(IV) can be reduced 
readily when the U, ratio is near or more than 1 at low concen- 
tration of Pu. In this case, obviously U(IV) formed in the process 
plays an important role in the reduction of Pu(IV). To javidiionte 
the feasibility for applying this method in the partitioning of U and 
Pu in the first cycle of the Purex process, electrolytic reduction 
experiments have been carried out in a Milli-type mixer-settler 
counter-current extraction apparatus, with the first 9 stages serving 
as the electrolysis cells and the remaining ones for the back washing 
of uranium. With a flow rate of 1BF/1BX/1BS of 5/1/1, a separa- 
tion factor SF(u) varying from 10* to 10* was obtained, dependin 
on the current density as well as the acid concentration in the B 
part of the battery 1B. The or, wash stream was acidified to 
increase the acid concentration in the BS part so as to obtain a high 
SF(u). Satisfactory results for the separation on U and Pu were 
obtained. 


31663 Studies on actinides separation in JAERI. Ishimori, T 
(Japan Atomic Energy Research Inst., Tokyo). pp 333-350 of Acti- 
nide separations. Navratil, J.D.; Schulz, W.W. (eds.). Washington, 
DC; American Chemical Society (1980). 

From 177. nationa) meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

The tion of actinides has been studied for various 
purposes in Japan Atomic paver Research Institute JAERI). Stud- 

ies carried out so far, are classified into four categories: preparation 

of actinide nuclides, separation chemistry for chemical analysis, 
separation of actinides from radioactive waste, and reprocessing of 
spent nuclear fuels. The present work is to review studies of actinide 
separation performed in JAERI, emphasizing the need of the separa- 
tion for the main purpose of individual. Concern is focussed on the 
separation of transuranium elements and studies on thorium and 
uranium are put aside. 9 figures. 


31664 Heavy element separation for thorium-uranium-plutonium 
fuels. Grant, G.R.; Morgan, W.W.; Mehta, K.K.; Sargent, F.P. 
(Atomic Energy of Canada Ltd., Manitoba). pp 351- 369 of may os 
separations. Navratil, J.D.; Schulz, W.W. (eds.). Washington, DC; 
American Chemical Society (1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

The flowsheet  gmg here has been shown, in laboratory 
tests using mixer-settlers, to be suitable for separating the three 
actinides, Th, U and Pu from each other. Successful partitioning of 
Pu (III) from Th was achieved when ferrous sulfamate was used as 
the Pu-holding reductant. The flows and acidities required for 
recovery of Th with the solvent stream from Contractor III are such 
that hydroxylamine nitrate cannot prevent the oxidation of Pu (III) 
which occurs predominantly in the organic phase in the settlers, and 
Pu losses are sustained. The oxidation of Pu (III) in the organic 
phase and its enhancement by the presence of HNO: in the organic 
phase was confirmed. SECTOR, a modification of the computer 
code SEPHIS, has been used successfully to calculate solute behav- 
iour in mixer-settler experiments. It also accounts for the oxidation 
of Pu (IID) in the organic phase although improvements to this part 
of 4 — could be made when the kinetics of the oxidation are 


31665 Improvements in thorium-uranium separation in the Acid- 
Thorex process. Benedict, G.E. (General Atomic Co., San Diego, 
CA). Contract DE-AT03-76SF1053. pp 371-377 of Actinide separa- 
tions. Navratil, J.D.; Schulz, W.W. (eds.). Washington, DC; Ameri- 
can Chemical Society (1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

In the Acid-Thorex process, fluoride ion should be added to 
the thorium partitioning solution (1BX) to decrease thorium transfer 
to the uranium stripping column, particularly where highly radioac- 
tive feeds are used. This fluoride ion addition then decreases the 
precipitation of thorium-DBP in the uranium tripping column. Also, 
the partition cycle should be the first cycle in the Acid-Thorex 
process to allow separation of thorium from DBP. 


31666 Dissolution of plutonium dioxide: a critical review. Ryan, 
J.L.; Bray, L.A. (Pacific Northwest Lab., Richland, WA). pp 499- 
514 of Actinide separations. Navratil, J. D. Schulz, W.W. (eds.). 
Washington, DC; American Chemical Society (1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 
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Traditional methods of dissolution of PuO2 do not lend them- 
selves to dissolution of the PuO2 present in irradiated reactor fuels 
when it is not in solid solution vith UO2. Plutonium dioxide is 
insoluble both from a thermodynamic and kinetic standpoint in the 

nitric acid concentrations desired for dissolver solutions. 
Pyrochemical dissolution methods would be very difficult with the 
high activity levels involved and would generally add appreciably to 
high level waste volumes. Use of nitric acid-hydrofluoric acid at 
tolerable levels of fluoride is severely limited by fluoride complexing 
~s uranium and fission products. In dissolution in co solutions of 
Ce(IV), various engl eee consume Ce(IV). Despite this, the 
lack of other desirable alternatives makes it appear that er work 
on oxidative dissolution might be warranted. 


Separation of long-lived a-emitters from highly radioactive 
solutions in the thorium-uranium fuel cycle. Wenzel, U.; Branquinho, 
C.L.; Herz, D.; Ritter, G. (Institute of Chemical Technology, Kern- 
forschungsanlage Julich, Germany). pp 533-545 of Actinide separa- 
tions. Navratil, J.D.; Schulz, W.W. (eds.). Washington, DC; Ameri- 
can Chemical Society (1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

In the Th-U fuel cycle, Np and Pu are valueless components 
of the spent fuel. They have to be considered, however, during the 
spent nuclear fuel management. Both elements can be guided simul- 
taneously into definite process streams by stabilizing extractable 
oxidation states during the reprocessing of spent ThU fuel. With 
respect to an actinide separation, the intermediate Th-U product and 
the predecontaminated waste of the second THOREX-cycle are the 
best suited starting solutions. An extraction chromatographic process 
is suggested as separation method and its technical implementation is 
presented for the purification of the reprocessing end streams from 
Np and Pu. 5 figures, 5 tables. 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 31679, 32687 


31668 (LA—8463-MS) Irradiated fuel inspection in a storage 
pond with no fuel movement and an uncollimated detector. Rinard, 
P.M. (Los Alamos Scientific Lab., NM (USA)). Jul 1980. Contract 
W-7405-ENG-36. 25p. NTIS, PC A02/MF AOI. 

It is assumed that the assemblies are not to be moved during 
the inspection in order to reduce the time required. The task is 
simplified further when the detector is well collimated. If the colli- 
mation is insufficient to respond to only one assembly from among 
an array of fuel assemblies, then an unfolding process is needed. A 
formulation of the detector’s behavior is given followed by an 
unfolding process to yield the detector’s response to each assembly 
as if it were isolated. Some simulated arrays are used to illustrate the 
sensitivity of the procedure to normal fluctuations in the measured 
quantities. Measurements with an ionization chamber on actual 
arrays of up to fourteen PWR assemblies are treated to provide a 
realistic application of the unfolding process. An unfolding tech- 
nique is essential with a poorly collimated detector, but the examples 
warn that weak source strengths surrounded by much stronger 
sources will not be accurately recovered and even the detection of 
voids is thus uncertain. Some simulated arrays of up to 100 assem- 
blies indicate that unacceptably inaccurate results may be caused by 
even the small normal fluctuations in measured values. Any use of an 
unfolding process is thus quite limited. 


31669 (UCID—18629) Stressmeter placement at spent fue! test 
in climax granite. Abey, A.E.; Washington, H.R. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 20 May 1980. Con- 
tract W-7405-ENG-48. 20p. NTIS, PC A02/MF AO1. 

Vibrating wire stressmeters were installed in the Spent Fuel 
Facility at the Nevada Test Site. These stressmeters will measure the 
changes in in situ stress during the five-year spent fuel test. Before 
installation, laboratory tests were conducted to study reproducibility 
of placement and to develop a program hopefully to reduce corro- 
sion of the stressmeters while in place at the Spent Fuel Facility. 
These laboratory tests are discussed along with the installation of the 
stressmeters at the Spent Fuel Facility. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 31693, 31708, 32780 


31670 (DP—79-125-4) Waste Management Program. Technical 
progress report, October-December 1979. (Du Pont de Nemours 
(E.1.) and Co., Aiken, SC (USA). Savannah River Lab.). Jul 1980. 
Contract AC09-76SR00001. 54p. NTIS, PC A04/MF AO1. 
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This quarterly report provides current information on oper- 
ations and development programs for the ement of radioactive 
wastes from the operation of the Savannah River Plant. The re- 
search and development progress and status are 
for separation and concentration ies, process and equipment 
development, surveillance and maintenance of waste tanks, waste 
concentration, waste tank evaluation, tank replacement/waste trans- 
fer (formerly waste tank retirement), and development of criteria for 
the selection of sites for Facile. of waste forms produced in the 
Defense Waste Processing Facili 


31671 (K/OP—248) PLOTLIB: a computerized nuclear waste 
source-term library storage and retrieval system. Marshall, J.R.; 
Nowicki, J.A. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 31 
Mar 1978. Contract W-7405-ENG-26. 83p. NTIS, PC A05/MF A01. 
The PLOTLIB code was written to provide computer access 
to the Nuclear Waste Source-Term Library for those users with little 
previous computer rg ex) . The principles of user 
orientation, quick accessibility, and versatility were extensively em- 
ployed in the development of the PLOTLIB code to accomplish this 
a The Nuclear Waste Source-Term Library consists of 16 
IRIGEN computer runs incorpo: a wide variety of differing 
light water reactor (LWR) fuel cycles and waste streams. The 
typical isotopic source-term data consist of information on watts, 
curies, grams, etc., all of which are compiled as a function of time 
after reactor discharge and unitized on a per metric ton heavy metal 
basis. The information retrieval code, PLOTLIB, is used to process 
source-term information requests into computer plots and/or user- 
specified output tables. This report will serve both as documentation 
of the current data library and as an operations manual for the 
PLOTLIB computer code. The accompanying input description, 
— listing, and sample problems make this code package an 
y understood tool for the various nuclear waste studies under 
way at the Office of Waste Isolation. 


31672 (PNL—3425) Wastes from ae activities in two light- 
water reactor fuel cycles. Palmer, C.R.; Hill, O.F. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Jul 1980. Contract AC06- 
76RL01830. 45p. NTIS, PC A03/MF AO1. 

This report presents p' ~— volumes and radioactivities of 
wastes from the ——, of electrical energy using light-water 
reactors (LWR). projections are based upon data ped for 
a recent environmental impact statement in which the ‘eelitdanic 
wastes (i.e., those wastes con’ certain long-lived alpha emitters 
gram of 
addition, 


at concentrations of at least 370 becquerels, or 10 nCi, 
waste) from fuel cycle activities were characterized. 

since the WG.7 assumed that all fuel cycle wastes except mill tailings 
are placed in a mined geologic repository, the nontransuranic wastes 


from several activities are included in the projections rted. The 
LWR fuel cycles considered are the LWR, once-through fuel cycle 
(Strategy 1), in which spent fuel is packaged in metal canisters and 
then isolated in geologic formations; and the LWR U/Pu recycle 
fuel cycle (Strategy 2), wherein spent fuel is reprocessed for recov- 
ery and recycle of uranium and plutonium in LWRs. The wastes 
projected for the two LWR fuel cycles are summarized. The reactor 
operations and decommissioning were found to dominate the rate of 
waste pag ae w in each cycle. These activities account for at least 
85% of the fuel cycle waste volume (not including head-end wastes) 
when normalized to per unit electrical energy generated. At 10 years 
out of reactor, however, spent fuel elements in Strategy 1 represent 
98% of the fuel cycle activity but only 4% of the volume. Similarly, 
the packaged high-level waste, fuel hulls and hardware in Strategy 2 
outa greater than 95% of the activity in 2% of the waste 
volume. 


31673 Polymolybdates as plutonium (IV) hosts. Penneman, R.A. 
(Los Alamos Scientific Lab., NM); Haire, R.G.; Lloyd, M.H. pp 
571-581 of Actinide separations. Navratil, J.D.; Schulz, W.W. (eds.). 
Washington, DC; American Chemical Society (1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

Plutonium molybdate precipitated in the absence of Zr is a 
different structure (isostructural with U(MoQ,) than the 
ZrMo207(OH)2(H20)2 whose structure was determined by Clear- 
field and Blessing. Because of the difference between Pu-O and Zr-O 
bond len (A=0.14A) at the same bond strength, it is expected 
that the ZrMo20;(OH)2(H2O): lattice will not accommodate exten- 
sive substitution of the larger Pu(IV) for Zr(IV). The plutonium- 
bearing precipitate obtained from nitric acid solutions (containing 
molybdenum, zirconium and plutonium) gives an x-ray powder 
diffraction pattern not distinguishable from that of 
ZrMo2.0;(OH):(H20), precipitated without plutonium. However, 
since the Pu content is low, the Pu could be present either in the Pu 
molybdate structure or replacing Zr in the Zr molybdate structure 
and not be detected in the x-ray patterns. Present data on the Zr and 
Pu molybdates have not provided evidence for the existence of 
heteropoly molybdate structures for those precipitates obtained from 
1-5M HNOs. Zachariasen’s empirical rules relating bond strengths 


and bond lengths in 4f and 5f oxides is demonstrated to be useful 
when applied to the simple and complex molybdate structures. 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 31650, 31663, 32646 


31674 (CONF-791234—7) INEL waste cleanup. Chapin, J.A. 
(EG and G Idaho, Inc., Idaho Falls (USA)). 1979. Contract ACO07- 
ngs or 4lp. NTIS, PC A03/MF AO1. 

rom Environmental decontamination workshop; Oak Ridge, 
TN, USAC (4 Dec 1979). 


ED pa in Ee arene nen ees Oe ew. 
power reactor in which 3 persons were killed, the reactor and 
containment building were destroyed, and large areas of land were 
contaminated. (DC) 


31675 (DP—80-157-1) Long-term high-level waste technology. 
Composite quarterly technical report, January-March 1980. Cornman, 
W.R. (comp.). (Du Pont de Nemours (E.1.) and Co., Aiken, SC 
(USA). Savannah River Lab.). Jul 1980. Contract AC09-76SR00001. 
58p. NTIS, PC A04/MF AOl. 


Operations Office of the Department of 
Savannah River Laboratory, operated by E. I. 
and Co. for the US Department of Energy, is serving as the lead 
NN ee ee Oe ee ee 
tem rec work done at the participating sites. This series of 
rts summarizes research and development studies on the immo- 
bilization of high-level wastes from the chemical reprocessing of 
nuclear reactor fuels. Immobilization of the wastes (defense and 
ey ee ee nes 
very low potential for radionuclide 
mercial wastes is being 
event that reprocessing is resumed. 
of immobilization of the DOE high- 
develop technology to rt a realistic 
alternatives for each of the DOE sites; a to 
and processing technology with sufficient scaleup 
data for full-scale facilities, and (3) to construct 
facilities. 
31676 (DP—1553) Vitrification of transuranic 
contaminated solid wastes. Dukes, M.D. (Du Pont de Nemours (E.1. 
and Co., Aiken, SC (USA). Savannah River Lab.). Jun 1980. Con- 
tract AC09-76SR00001. 19p. NTIS, PC A02/MF AOl1. 
Vitrification of solid transuranic contaminated (TRU) wastes 
aren and with high-level liquid wastes (HLLW) was studied. Ho- 
us glasses containing 20 to 30 wt % ash were made by using 
gies © trits previously developed at the Savannah River Plant 
acific Northwest Laboratories. If the ash is vitrified along with 
HLLW, ee ee eee ee i 
affecting their quality. This loading of ash is well above the i 
required by the relative amounts of HLLW and TRU ash that 
be processed at the Savannah River Plant. Vitrification of TRU- 
contaminated electropolishing sludges and high efficiency particular 
air filter materials along with HLLW would require an increase in 
the quantity of glass to be produced. However, if these TRU- 
contaminated solids were vitrii with the HLLW, the addition of 
low-level beta-gamma contaminated ash would require no further 
increase in glass production. 


31677 apy me Design and operation of small-scale 
melters for radioactive 3 


(CONF-800914—1). NTIS, PC A02/MF AOI. 

From IEEE ; Cincinnati, OH, USA (29 Sep 1980). 

A small-scale (3-kg), joule-heated, continuous melter has been 
designed to study vitrification of Savannah River Plant radioactive 
waste. The first melter built has been in nonradioactive service for 
nearly three years. This melter had Inconel 690 electrodes and uses 
Monsien K3 for the contact refractory. Several problems seem in 
this melter have had an im on the design of a full-scale system. 
Problems include uncontrolled electric currents passing through the 
throat, and formation of a layer at the bottom of the melter. The 
performance of a similar ter in a low-maintenance, radioactive 
environment is also described. Problems such as halide refluxing, and 
hot streaking, first observed in this melter, are also discussed. 
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31678 (ENICO— 1038) Properties of vitrified ICPP zirconia cal- 
cine. Cole, H.S.; Gombert, D. IJ; Berreth, J.R. (Exxon Nuclear 
Idaho Co., Inc., Idaho Falls (USA)). Jul 1980. Contract ACO07- 
791D01675. 40p. NTIS, PC A03/MF AOl1. 

Waste glass a borosilicate frit and simulated zirconia 
calcine produced at the Idaho Chemical Processing Plant was char- 
acterized. Tests included: Soxhlet, acid, and static distilled water 
leaches, and relative viscosity and crystallinity measurements on 
both air-quenched and annealed samples. The frit was evaluated to 
vitrify 10 to 40 wt% calcine. The effects of CaF2 content on glass 


viscosity and crystallinity were measured. Changes in viscosity and 
leach rate caused by other calcines, partially substituted for the 
zirconia calcine in the glass, were determined. Varying the NazO to 
LieO ratio was studied on four modifications of the base glass. 
Viscosity and leach rates of glasses modified as described above 
were not significantly altered, but crystalline content of heat-treated 
= significantly increased with increasing CaF: content. 10 
11 tables. 


31679 (ONWI—62) Proceedings of the National Waste Terminal 
Storage information meeting. (Battelle Memorial Inst., Co- 
lumbus, OH (USA). Office of Nuclear Waste Isolation). 30 Oct 1979. 
Contract AC06-76RL01830. 235p. (CONF-791033—). NTIS, PC 
Al “_ AOl. 

From 1. annual ONWI information meeting; Columbus, OH, 
USA (30 Oct 1979). 

This document is a compilation of papers presented at an 
NWTS information meeting desi, to provide a comprehensive 
review of the progress of the ONWI program as well as an overview 
of the BWIP PRasalt Waste Isolation Project) program and NNWSI 
(Nevada Nuclear Waste Storage Investigations). The papers are 
arranged into seven sections: overview of fNWTS | program, science/ 
technology studies, geologic studies for site identification pro 
process/equipment program, systems analysis, site/repository licens- 
ing, and facilities engineering. (DLC) 


31680 a gs Vitrification of radioactive high-level waste 
by spray calcination and in-can Hanson, M.S.; Bjorklund, 
WJ. (Be (Battelle Pacific Northwest Labs., Richland, WA (USA). Jul 
1980. Contract AC06-76RL01830. 87p. NTIS, PC A05/MF AO1. 

After several nonradioactive test runs, radioactive waste from 
the processing of 1.5 t of spent, light-water-reactor fuel was success- 
fully concentrated, dried and converted to a vitreous product. A 
total of 97 L of waste glass (in two stainless steel canisters) was 
produced. The spray calcination process coupled to the in-can 
melting process, as developed at Pacific Northwest Laboratory, was 
used to vitrify the waste. An effluent system consisting of a variety 
of condensation of scrubbing steps more than adequately decontami- 
nated the process off gas before it was released to the atmosphere. 


31681 (PNL—3405) In-can melting demonstration of wastes from 
the Idaho Chemical Processing Plant. Bjorklund, W.J.; Chick, L.A.; 
Hollis, H.H.; Mellinger, G.B.; Nelson, T.A.; Petkus, L.L. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Jul 1980. Contract 
AC06-76RL01830. 58p. NTIS, PC A04/MF AOI. 

The immobilization of Idaho Chemical Processing Plant 
(ICPP) zirconia calcine using Idaho glass composition (IC P-127) 
was evaluated at Pacific Northwest Laboratory (PNL) in two engi- 
neering-scale in-can melter tests. The glass was initially character- 
ized in the laboratory to verify processing parameters. Glass was 
then produced in a pilot-scale melter and then in a full-scale melter 
to evaluate the processing and the resultant product. Potential corro- 
sion problems were identified with the glass and some processing 
problems were encountered, but neither is insurmountable. The 
product is a durable leach-resistant glass. The glass appears to be 
nonhomogeneous, but chemically it is quite uniform. 


31682 (RFP—2969) Evaluation of refractory materials for a 
nuclear waste incinerator. Grotzky, V.K.; Kneale, P.A.; Teter, A.R. 
(Rockwell International Corp., Golden, CO (USA). Rocky Flats 
Plant). 21 Jul 1980. Contract AC04-76DP03533. 45p. NTIS, PC 
A03/MF AOI. 
An experiment to find a suitable refractory lining for a 
— waste incinerator has been completed. Eleven brick and six 
pF 6 mpm were analyzed by optical and scanning micros- 
copy. pay the materials were fashioned into cup shapes and subjected 
to temperatures ranging from 800 to 1200°C for as long as six weeks. 
Some of the cups were charged weekly with pellets made from ash 
materials that would contact an incinerator liner. Refractory prod- 
ucts containing a high percentage of aluminum oxide had the great- 
est resistance to cracking and slag buildup. 35 figures. 


31683 (RHO-F—7) Cell 18 ion exchange flowsheet. Polin 
ockwell International Corp., Canoga Park, CA (USA). bee 
ystems Group). Jan 1980. Contract AC06-77RL01030. 54p. NTIS, 
PC A04/MF AOI. 
Objective is to remove cation impurities from the crude 
cesium nitrate waste solutions currently stored in B Plant in prepara- 
tion for final purification in the Cell 38 cesium purification process. 
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Clarified solutions from the crude product centrifugation, solids 
leach process, and flushes are processed through the ion exchange 
column in Cell 18 to separate cesium from cation impurities, 
and to produce a cesium carbonate solution ete or final 
cesium purification feed. Process losses in the ion exchange portion 
of less than 0.05% are projected. Product — by the ion 
exchange process is concentrated and to Cell 37 as 
cesium mate solution. This product is solids a. and has a pH 
of about 10.5, which is within the desired purification feed pH range. 
Aluminum and iron decontamination in the clarification process 
from the cesium is expected to be sufficient to preclude solids 
formation in the concentrated ion exchange product and hence in the 
feed makeup step in the purification process. The carbonate solution 
will be e solids after concentration to verify low solids content. If 
excessive solids are detected, the product may be clarified for solids 
removal prior to final purification in Cell 38. 


31684 (RHO-F—8) Ion exchange flowsheet for final purification 
of B plant cesium. Carlstrom, R.F. (Rockwell International Corp., 
Canoga Park, CA (USA). 5, WS Systems Group). Jan 1980. Con- 
tract AC06-77RL01030. 42p PC A03/MF AOI. 

The primary objective of the final cesium purification process 
is to penduita a cesium carbonate product suitable for the encapsula- 
tion process. The encapsulation specifications are designed to mini- 
mize the volume of material to be encapsulated and control corro- 
sion rates by assuring that the salt remains in the solid form. The 
feed for the cesium _— urification process is transferred from storage in 
Cell 37 to Cell 38. The feed is diluted with demineralized water and 
is loaded onto the ion exchange bed. The impurity cations (sodium, 
potassium, and rubidium) are removed Ceerubhed) from the bed with 
a dilute ammonium carbonate-ammonium hydroxide solution passed 
through the bed in the same flow direction as the loading step. The 
cesium is removed from the ion exchange bed with a concentrated 
ammonium carbonate-ammonium hydroxide solution passed counter- 
flow through the bed and the resulting product is concentrated. The 
concentrated cesium product is transferred to storage as available 
feed for the cesium encapsulation process. 


31685 EPR investigations of Gd** in single crystals and powders 
of the zircon—structure tes YPO,, ScPO,, and LuPOQ,. 
Reppes. M.; Boatner, L.A.; Abraham, M.M. (Solid State Division, 
Ridge ‘National Laboratory , Oak Ridge, Tennessee 37830). J. 
Chem. Phys.; 73: No. 3, 1095- 1103(1 Aug 1980). 

The tetragonal xenotime (YPO,) and monoclinic monazite 
(CePO,) orthophosphates are known to be chemically and physically 
stable in quince environments and are also radiation resistant. 
For these reasons, materials of this type are currently candidates for 
the primary containment of radioactive actinide solid wastes. Single 
crystals of the tetragonal orthophosphates YPO,, ScPQ,, and LuPO, 
doped with Gd** were grown by slowly cooling a Pb2P2O, flux. 
Finely divided (<0.1 y), rare-earth-doped powders of these materi- 
als were also prepared using a technique of precipitation in molten 
urea. Electron paramagnetic resonance investigations have shown 
that the Gd®** impurities occupy identical substitutional sites in both 

—_ crystal and powder specimens of the tetragonal-symmetry 
orthophosphates. These results provide a basis for future investiga- 
tions of the effects of heavy-particle radiation damage in the lanthan- 
ide orthophosphates. 


31686 Actinide partitioning flowsheets. Tedder, D.D.; Finney, 
B.C.; Blomeke, J.O. (Oak Ridge National Lab., TN). pp 381-393 of 
Actinide separations. Navratil, J.D.; Schulz, W.W. (eds.). Washing- 
ton, DC; American Chemical Society (1980). 
From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 
The actinide partitioning program will show that al opt 

ing wastes can probably be partitioned to a level that would signifi- 
cantly reduce the acitinide concentrations in the resulting wastes. 
Also, the waste quantities would not be greatly increased because of 
waste treatment facility (WTF) operation. No increase in HL glass 
quantities is anticipated. The LL and IL fuel reprocessing concrete 
wastes would increase about 25% in volume while the fuel fabrica- 
tion waste volumes would increase about 16% with these flowsheets. 
However, the WTF that partitions fuel reprocessing wastes may 
actually be larger in size than the main reprocessing plant itself. It 
appears technically feasible to develop chemical systems for dealing 
with all types of —, wastes, but these treatment systems are 
themselves highly complex. A simple Purex plant only uses one 
solvent (i.e. TBP); a nF would utilize at least three different 
solvents (i.e. TBP, CMP, and 2-ethylhexanol). In addition, the WTF 
would require complex mechanical hot cells to treat HEPA filter 
wastes and incinerator ashes, as well as operate a bank of cation 
exchange chromatography columns. Although the CEC system 
— be replaced with an equivalent solvent extraction cycle, this 

mS hey would be small since the resulting WTF would then be 
utilizing four different solvents. 


31687 Flowsheet development work at the Idaho Chemical Proc- 
essing plant for the partitioning of actinides from acidic nuclear waste. 
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Mclsaac, L.D.; Baker, J.D.; Krupa, J.F.; Meikrantz, D.H.; 
Schroeder, N.C. (Allied ‘Chemical Corp , Idaho Falls, ID). pp 395- 
a of Actinide separations. Navratil. J. D.; Schulz, W.W. (eds.). 
DC; American Chemical Society (1980). 
rom 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 
The chemical co: nn gt of acid ICPP waste is discussed. 
The ICPP actinide pe JF _— and its latest findings are 
summarized. DHDECMP and DBDECMP were evaluated as ex- 
tractants. The problem of mercury extraction and stripping is consid- 
ered. The flowsheet is outlined. Mini-mixer-settler tests were run, 
and cold pilot-plant tests are in progress. 6 tables, 3 figures. (DLC) 


31688 Recovery of by-product actinides from power reactor fuels 
and production of heat source isotopes. Koch, G. (Kernforshungszen- 
trum Karlsruhe, Germany). pp 411-425 of Actinide separations. 
Navratil, J.D.; Schulz, W.W. (eds.). Washington, DC; American 
Chemical Society (1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

This paper reviews the processes which were designed by 
Institut fuer Heisse Chemie for the recovery of raw-material actin- 
ides from power reactor fucis and for the production of heat-source 
isotopes, and describes the state of development which has ae 
reached. These processes include **7Np recovery in WAK plan 
recovery of ***43Am and *“Cm from high-level waste, ‘Am 
recovery from Pu scrap, ***Pu recovery from irradiated 237Np, and 
mo of medical-grade 7°*Pu from irradiated ***Am. 3 figures. 


31689 Separation of actinides from Purex-type high 
raffinates: development of experimental studies at JRC-ISPRA estab- 
lishment. Cecille, L.; Dworschak, H.; Girardi, F.; Hunt, B.A. (IRC- 
ISPRA Establishment, Varese, Italy). pp 427-440 of Actinide separa- 
tions. Navratil, J.D.; Schulz, W.W. (eds.). Washington, DC; Ameri- 
can Chemical Society (1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

On the basis of the laboratory indications presently available, 
all three proposed partitioning processes appear to be feasible and to 
have the potential for removing actinides from HAW (TBP, 
HDEHP, OXAL) up to the necessary level. Additional data on the 
actinide losses to the various secondary waste streams, on the 
radiation stability of the chemicals used for stripping operations, as 
well as on their recycle or removal as wastes still need to be 
obtained on laboratory scale for fully active HAW. The obtained 
results will provide the basis for deciding whether to proceed or not 
to a pilot plant scale experimentation. Until such experiments are 
performed it will be impossible to demonstrate the overall feasibility 
of the selected partitioning process with an acceptable degree of 
reliability. 3 figures, 4 tables. 


31690 Separation of actinides from high active waste by means of 
counter current ion migration. Bilal, B.A.; Herrmann, F.; Metscher, 
K.; Muehlig, B.; Reichmuth, C.; Schwarz, B. (Hahn-Meitner-Insitut 
fuer Kernforshung, Berlin, Germany). pp 561-569 of Actinide sepa- 
rations. Navratil, J.D.; Schulz, W.W. (eds.). Washington, DC; 
American Chemical Society (1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

In the countercurrent ion migration process, the actinides in 
the waste are —_ in one stage with a high decontamination 
factor (~ 10°). aqueous medium is less radiosensitive. Principles 
of the migration process and the processing of high active waste are 
discussed. Discontinuous and continuous separation of the ectinides 
from the waste are considered. The energy necessary for this 
tion is estimated to be ~ 10~* of the energy gained in the fuel in a 
LWR. (DLC) 


active waste 


WASTE DISPOSAL AND STORAGE 
REFER ALSO TO CITATION(S) 31669, 32276, 32890 


31691 (ANL—80-36) Studies of nuclear waste migration in geo- 
logic media. Annual report, October 1978-September 1979. Seitz, 
M.G.; Rickert, P.G.; Couture, R.A.; Williams, J.; Meldgin, N.; Fried, 
S.M.; Friedman, A.M.; Steindler, M.J. (Argonne National Lab., IL 
—s 1980. Contract W-31-109-ENG-38. 66p. NTIS, PC A04/MF 
A0l. 


Experimental results obtained this year confirm the results 
obtained in previous years - that nuclides migrating by fluid flow in 
rock often exhibit complex behavior not predicted by simple chro- 
pe type models. A phenomenon found previously to lead 
to complex behavior for leached radionuclides is that the amount of 
adsorbed nuclide was not proportional to the nuclide concentration 
in solution (nonlinear adsorption isotherm). For cesium adsorption 
on limestone and on basalt, nonlinear isotherms were found this year 
to occur in the range of cesium concentrations in the groundwater of 


about 107? to 10-°M. Because cesium concentrations in this 
can readily be attained by the leaching of solid waste 
water, the effects of nonlinear isotherms are germane 
migration. This dependence of cesium migration on the 

leac migration processes simultaneously as is done 
ae af calicae ates Gaabedes Bea os 
ence of i pee Ba on & 3 ee eae 
coefficient (K/sub d/) to describe cesium migration at of em 
cesium concentration above 10~-°M. Nonetheless, nonlinear isoth- 
erms can be studied ex tally Be BE wed. LAK 


perimen 
function ne # eee and effects 


en Soa aiert 
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31692 (DOE/RL/C—14) Report on geologic exploration 
ties. (Battelle Memorial Inst., Columbus, OH (USA). Office of 
Nuclear Waste Isolation). Jan 1980. Contract AC06-76RL01830. 83p. 
NTIS, PC A0S/MF AO1. 

This report provides an overview of the geological et eo 
slaw solieiies GA Gaadadl ams sn cam of Oe Gee 
Terminal Storage (NWTS) Program, which has been established by 
the US Department of Energy (DOE) to develop the technology 
re Eten Pe Ra Fell Fp as nagar ly acceptable 
isolation of civilian high-level and transuranic nuclear wastes, in- 
cl spent fuel elements, for which the Federal government is 
reponsible. The principal emphasis is on disposal in 


reposi 
but coordinated NWTS projec 
Isolation Project (BWIP). tecalt formations underlying DOE's Han- 
ford Reservation are being investigated. Granite, tuff, and shale 
—— at the DOE Nevada Test Site (NTS) are — similarly 
in the Nevada Nuclear Waste S Investigations 
(NNWSD. The Office of Nuclear Waste Isolation (ONWI) is investi- 
gating domed salt formations in several Gulf Coast states and bedded 
= formations in Utah and Texas. Th ONWI age age gee 
led to include areas overlying crystalline rocks, shales, and 
geohydrologic systems. The current status of these NWTS 
efforts, including the projected budgets for FY 1981, is summarized, 
and the criteria and methodology being emplo yed in the 
are described. The consistency of the overall effort with recom- 
mendations presented in the Ri rt to the President by the Inter- 
agency Review Group on Nuc Waste Management (IRG), as 
well as with documents representing the national technical consen- 
sus, is discussed. 


31693 oe Radiochemical analyses of samples from 
beneath a solid radioactive waste disposal pit at Los — New 
Mexico. Purtymun, W.D.; Rogers, M.A.; Wheeler, 

Alamos Scientific Lab., NM (USA)). Jun 1980. — Weis. 
ENG-36. 18p. NTIS, PC A02/MF AOI. 

Solid radioactive wastes are disposed of by burial in pits 
excavated in rhyolite tuff at the Los Alamos Scientific Laboratory 
(LASL). Contaminants in the waste include fission products, urani- 
um, and transuranic elements. In 1976, horizontal core holes were 
ot Seen 5 ae eee ro oe wn eee 1963 to 1966. 
Samples of the core were analyzed for gross alpha, gross beta, total 
uranium, ™Sr, "Cs, **Pu, Pu, and *'Am. The measured 
gross alpha, gross beta, and uranium concentrations were above 
minimum detection limits; concentrations of the remaining radionu- 
clides, all of which are man-made isotopes, were below the minimum 
detection limits. Statistical comparisons were made of the 
cighn, gocas bate, ond cousban dun t taesilly any tigaiioant 
variations from natural concentrations in the tuff. The comparisons 
demonstrated that none of the radioactivity detected in the samples 
can be attributed to migration from the disposal pit. 


31694 (LBL—9677) ane of rock-water-nuclear waste interac- 
the Pasco x 


Basin, S. 
Berkeley (USA). Law: wrence Berkeley a _ 1979. Contract W- 
7405-ENG-48. 157p. NTIS, PC A08/MF A 

In Part I of this report the results 7 Task III are presented 
and discussed. The subject of Task III is the study and identification 
of secondary and primary mineral assemblages in basalts = the 
Pasco Basin of southeastern Washington. In particular, we have 
determined the relative amounts, crystallization sequence, and com- 
positions of secondary minerals found lining vesicle and fracture 
surfaces. This information, together with data on the chemical 
composition of primary minerals and the extent to which they have 
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undergone dissolution, has been used in theoretical simulations of 
mass transfer which is the subject of Part II (Task IV) of this report. 


31695 (NVO— 196-16) Nevada Nuclear Waste Storage Investiga- 
review summaries and related documentation. 


Fae Las V' NV (USA). Nevada Operati 
tt oO ‘By, egas, . Nev tions 
Office). Jun 1980. 192p. NTIS, PC A09. AOl. 

The NNWSI 1979 Project Plan O-196-9) describes 
the accomplishment plan and objectives of the FY 1979 investiga- 
| wee Three critical my “ - critical subtask were selected by 

ject opens for in external peer review at meetings 
held at the DOE/NV in Las Vanes. The four technical peer review 
meetings held during FY 1979 were conducted to obtain an external 
assessment of the sufficiency and quality of the four selected critical 
investigative De ape ys of the NNWSI Peer reviewers representing 
cepcereae of expertise were invited to attend each meeting. 
ithin about two w of each meeting, the invited reviewers 
summarized their impressions of the technical activities presented to 
them and transmitted their summaries and recommendations to 
DOE/NV by letter. This document is a compilation, according to 
the individual meetings, of all correspondence between reviewers 


- Project personnel that is relevant to the technical activities of 


SI. The section for each meeting briefly summarizes the 
major activities of the NNWSI being reviewed and the effects of the 
reviewers comments and recommendations on Project planning. 
Each section also includes a list of the invited peer reviewers, a 
meeting agenda, and a “<_< all technical correspondence relating 
to the review meeting. eral impressions of the overall peer 
review process and improvements to be incorporated into future 
peer activities are discussed in the next section as an intro- 
duction to the four subsequent sections which are devoted to the 
individual FY 1979 peer reviews. 


31696 (PNL—3179) Multicomponent mass model: a 


model for simulating migration of radionuclides in ground water. 
Washburn, J.F.; Kaszeta, F.E.; Simmons, C.S.; Cole, C.R. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Jul 1980. Contract 
AC06-76RL01830. 120p. NTIS, PC A06/MF A0O1. 

This report presents the results of the development of a one- 
dimensional radionuclide ee code, MMT2D (Multicomponent 
Mass Transport), for the AEGIS Program. Multicomponent Mass 
Transport is a n ical solution technique that uses the discrete- 

ore Sere method to directly simulate the mi- 
gration of ionuclides. MMTI1D accounts for: 
convection;dispersion; sorption-desorption; first-order radioactive 
decay; and n-membered radioactive decay chains. Comparisons be- 
tween MMTID and an analytical solution for a similar problem 
show that: MMT1D very closely with the analytical solution; 
MMTID has no cumulative numerical dispersion like that associated 
with solution techniques such as finite differences and finite ele- 
ments; for current GIS applications, relatively few parcels are 
required to produce adequate results; and the power of MMTID is 
the flexibility of the code in being able to handle complex problems 
for which analytical solution cannot be obtained. Multicomponent 
Mass Transport (MMT1D) codes were developed at Pacific North- 
west Laboratory to predict the movement of radiocontaminants in 
the saturated and unsaturated sediments of the Hanford Site. All 
MMT models require ground-water flow patterns that have been 
previously generated by a hydrologic model. This report documents 
the — code and operating procedures of a third generation of 
the M series: the MMT differs from previous versions by simu- 
lating the mass transport processes in systems with radionuclide 
decay chains. Although MMT is a one-dimensional code, the user is 
referred to the documentation of the theoretical and numerical 
procedures of the three-dimensional MMT-DPRW code for discus- 
sion of expediency, verification, and error-sensitivity analysis. 


31697 (PNL—3349) Methods for determining radionuclide retar- 

factors: status report. Relyea, J.F.; Serne, R.J.; Rai, D. (Bat- 
telle Pacific Northwest Labs., Richland, WA (USA)). Apr 1980. 
Contract AC06-76RL01830. 65p. NTIS, PC A04/MF AO1. 

This report identifies a number of mechanisms that retard 
radionuclide migration, and describes the static and dynamic meth- 
ods that are used to study such retardation phenomena. Both static 
and dynamic methods are needed for reliable safety assessments of 
underground nuclear-waste repositories. This report also evaluates 
the extent to which the two methods may be used to diagnose 
radionuclide migration through various types of geologic media, 
among them unconsolidated, crushed, intact, and ected rocks. 
Adsorption is one mechanism that can control radionuclide concen- 
trations in solution and therefore impede radionuclide migration. 
Other mechanisms that control a solution's radionuclide concentra- 
tion and radionuclide migration are precipitation of hydroxides and 
oxides, oxidation-reduction reactions, and the formation of minerals 
that might include the radionuclide as a structural element. The 
retardation mechanisms mentioned above are controlled by such 
factors as surface area, cation exchange capacity, solution pH, 
chemical composition of the rock and of the solution, oxidation- 
reduction potential, and radionuclide concentration. Rocks and 
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ground waters used in determining retardation factors should repre- 
sent the ex equilibrium conditions in the geologic system 
under investigation. Static test methods can be used to rapidly screen 
the effects of the factors mentioned above. Dynamic (or column) 
testing, is needed to assess the effects of hydrodynamics and the 
interaction of hydrod ics with the other important parameters. 
This paper proposes bo a standard method for conducting batch 
Kd determinations, and a standard format for organizing and report- 
ing data. Dynamic testing methods are not presently developed to 
the point that a si methodology can be proposed. Normal 
procedures are outlined for column experimentation and the data 
that are needed to analyze a column experiment are identified. 


31698 (RHO-BWI—80-100-2Q) Basalt Waste Isolation Project. 

Quarterly report, January 1-March 31, 1980. Deju, R.A. (Rockwell 

International Corp., Richland, WA (USA). Rockwell Hanford Oper- 

—-. ‘wil 1980, Contract AC06-77RL01030. 94p. NTIS, PC A0S/ 
AOl. 


This report addresses the technical progress for the Basalt 
Waste Isolation Project for the second b any of fiscal year 1980. 
Seismic design values were developed for pape dl repository 
design purposes; 0.25 g horizontal and 0.125 g vertical maximum 
accelerations for surface, zero-period conditions. Preliminary seismic 
data indicate broad, smooth areas exist in the bedrock surface in the 
western portion of the Cold Creek syncline and a gently undulating 
bedrock surface in the eastern portion. Test results indicate hydrau- 
lic property values fall within the range previously reported for 
sedimentary and interflow zones in basalt formations at the Hanford 
Site. Preliminary results of available hydrochemical data obtained 
from several borehole sites indicate that little, if any, vertical mixing 
of groundwaters is sy ra across this stratigraphic boundary. 
Multiple barrier studies indicate that the } gat candidate canister/ 
overpack alloys are TiCode-12, Inconel 625, Incoloy 825, and Zirca- 
loy 2. Low-carbon steel and cast iron are among the list of second- 
ary candidate canister alloys. Laboratory tests of borehole plug 
designs have shown that it is feasible to design a composite plug 
system that will satisfactorily seal a nuclear waste repository in 

lumbia River basalt. The National Lead Industries, Inc., NLI-1/2 
Universal Spent Fuel Shipping Cask was selected for use in Phase II 
operations. Creep test results of samples of Umtanum basalt from 
borehole DC-6 were plotted and show the day-to-day variation in 
deformation versus time. The concept selection phase of repository 
conceptual design was completed in March 1980. A test plan for the 
Exploratory Shaft Test Facility was developed and is scheduled for 
submittal to the US Department of Energy in May 1980. 


31699 (RHO-BWI-ST—9) Identification of key radionuclides in 
a nuclear waste repository in basalt. Barney, G.S.; Wood, B.J. (Rock- 
well International Corp., Richland, WA (USA). Rockwell Hanford 
yoy ye May 1980. Contract AC06-77RL01030. 33p. NTIS, PC 
A03/MF AOl1. 

Radionuclides were identified which appear to pose the great- 
est potential hazard to man during long-term storage of nuclear 
waste in a repository mined in the Columbia Plateau basalt forma- 
tion. The criteria used to select key radionuclides were as follows: 
quantity of radionuclide in stored waste; biological toxicity; leach 
rate of the wastes into groundwater; and transport rate via ground- 
water flow. The waste forms were assumed to be either unrepro- 
cessed spent fuel or borosilicate glass containing reprocessed high- 
level waste. The nuclear waste composition was assumed to be that 
from a light water reactor. Radionuclides were ranked according to 
quantity, toxicity, and release rate from the repository. These rank- 
ings were combined to obtain a single list of key radionuclides. The 
ten most important radionuclides in order of decreasing hazard are: 
To, 1287 ™Np, 226Ra, 107Pq, 23°Th, 210Pb, 126Sn, 79Se, and 242Py. 
Safety assessment studies and the design of engineered barriers 
should concentrate on containment of radionuclides in this list. 


31700 (RHO-CD—882) Inspection and evaluation of Nuclear 
Fuel Services high-level waste storage system. Program plan. (Rock- 
well International Corp., Richland, WA (USA). Rockwell Hanford 
Operations). Jar 1980. Contract AC06-77RL01030. 64p. NTIS, PC 
A04/MF AOl. 

The Nuclear Regulatory Commission has expressed the need 
for additional information concerning the condition of the high-level 
waste tanks at the Western New York State Nuclear Service center 
near West Valley, New York. This information is intended to be 
used in evaluating the safety of continued storage and in the devel- 
opment of alternatives for final disposition of the high-level waste. 


31701 (SAND—79-2117) Biological ramifications of the sub- 
seabed disposal of high-level nuclear waste. Gomez, L.S.; Hessler, 
R.R.; Jackson, D.W.; Marietta, M.G.; Smith, K.L. Jr.; Talbert, 
D.M.; Yayanos, A.A. (Sandia National Labs., Albuquerque, NM 
(USA)). May 1980. Contract AC04-76DP00789. 3ip. IS, PC 
A03/MF AOl1. 

The primary goal of the US Subseabed Disposal Program 
(SDP) is to assess the technical and environmental feasibility of 
disposing of high-level nuclear waste in deep-sea sediments. The 
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subseabed biolo; pee ® is charged with assessing ible eco- 
—_ effects of radion lides as well as possible effects to 
man from radionuclides which may be released in the deep sea and 
transported to the ocean surface. Current biological investigations 
are attempting to determine benthic community structure; benthic 
community metabolism; the biology of deep-sea mobile scavengers; 
the faunal composition ‘of midwater nekton; rates of microbial proc- 
esses; and the radiation sensitivity of deep-sea organisms. Existing 
models of the dispersal of radionuclides in the deep sea have not 
considered many of the possible biological mechanisms which may 
influence the movement of radionuclides. Therefore, a multi-com- 
= foodweb model is being devel which considers both 
pe and physical influences on ionuclide transport. This 
will allow parametric studies to be made of the impact on the 
ocean environment and on man of potential releases of uclides. 


31702 a om Comparison of Sf Sane 
culations for iy (mesa Way- 


ww non-linear quasistatic drift 
land, J.R.; Bertholf, L.D. (Sandia National Labs., Anis 
Pa A Jul 1980. Contract AC04-76DP00789. 64p. C A04/ 


oo of code calculations for the November 14, 1979, 
= Isolation Pilot Plant (WIPP) Code Benchmark Wor! are 
The results from five different codes (COUPL 
SANCHO, SPECTROM, and STEALTH) are given for a 
ae involving the creep closure of an underground drift. The 
ic features of the codes are summarized and the codes are 
evaluated in terms of their applicability to — problems. The 
codes predicted essentially the same —- for this problem, and 
they appear to be nearly equally yoo le to problems of this type. 
Also, a new benchmark problem along with a more 
realistic creep model for bedded salt. 


31703 (SAND—80-0304C) Subseabed Radioactive Waste Dis- 
= Feasibility Program: ocean rs aaa challenges for the 80's. 
albert, D.M. (Sandia National Labs., oe ue, NM (USA)). 
1980. Contract AC04-76DP00789. 16p. (CO 21—1). NTIS, 
PC A02/MF AOl. 
From IEEE/Oceans ‘80 conference; Seattle, WA, USA (8 


Sep 1980). 

¢ Objective of the Subseabed Disposal Program is to assess 
the feasibility of on of high-level radioactive wastes or spent 
fuel in suitable geologic formations beneath the deep ocean floor. 
The program is entering a phase which will address 


engineering 
feasibility. While the current phase of the pa to determine the 


scientific and environmental feasibility of the concept is not yet 
complete, activities to assess the en; mee aspects are being initiat- 
ed in parallel to facilitate the development of the concept on a time 
scale commensurate with other related programs both in the United 
States and abroad. It is anticipated that engineering aspects will 
become the central focus of the pro during the early 80's and 
will continue so through the establishment of a pilot-plant level 
activity which could occur by the mid-90’s. 


31704 (SAND—80-0440) Systems engineering programs for 

logic nuclear waste disposal. Klett, R.D.; Hertel, E.S. Jr.; Ellis, MA. A. 
(Sandia National Labs., Albuquerque, NM (USA); Dikewood Corp., 

Albuquerque, NM (USA)). Jun 1980. Contract AC04-76DP00789. 
136p. NTIS, PC A07/MF AOI1. 

The design sequence and system programs presented begin 
with general approximate solutions that permit inexpensive analysis 
of a multitude of possible wastes, disposal media, and disposal 
process properties and configurations. It then continues through 
— more precise solutions as parts of the design become 

ed, and ends with repository and waste form optimization studies. 
The programs cover both solid and gaseous waste forms. The 
analytical development, a program listing, a users guide, and exam- 
ples are presented for each program. Sensitivity studies showing the 
effects of disposal media and waste form thermophysical properties 
and repository layouts are presented as examples. 


31705 (SAND—80-0531C) Application of QA geoscience investi- 
gations. Henderson, J.T. (Sandia National Labs., Albuquerque, NM 
(USA)). 1980. Contract AC04-76DP00789. 10p. (CONF-8005105— 
1). NTIS, PC A02/MF AOl1. 

From 35. annual technical conference; San Francisco, CA, 
USA (11 May 1980). 

This paper discusses the evolution of a classical hardware QA 
program (as currently embodied in DOE/ALO Manual Chapter 
O8XA; NRC 10CFR Part 50, Appendix B; and other similar docu- 
ments) into the present geoscience quality assurance programs that 
address eventual NRC licensing, if required. In the context of this 
paper, QA will be restricted to the tasks associated with nuclear 
repositories, i.e. site identification, selection, characterization, verifi- 
cation, and utilization. 


31706 (UCRL—84643) Review of the 1979 workshop on thermo- 
mechanical for a hard rock waste repository. Holzer, F. 
(California Univ., Livermore (USA). Lawrence Livermore National 
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Lab.). 1980. oo S treteceeatee Sp. (CONF-800751—2). 
NTIS, PC A02/MF A‘ 

From Worksop. on thermomechanical-hydrochemical mod- 
m3 for hardrock waste repository; Bereley, CA, USA (29 Jul 


The 1979 Workshop discussed and considered issues and 
needs in the areas of Modeling, Laboratory Measurements, Instru- 
ments and Field Measurements, and In-situ Tests and Model Valida- 
tion. A set of conclusions and recommendations was developed, 
which focused on the necessity of treating the rock mass response to 
the waste emplaced in it. The conclusions dealt with characterizing 
the fracture system, determining the mechanical and thermal proper- 
in, eS ee «oe ars 
and measuring the response, and carrying ou' 
testa, Messured agaiast the stated objectives, the 1979 Workshop 
was successful. With respect to implementation of its recommenda- 
tions, this conclusion is not so obvious, although some activities of 
the past year suggest the Workshop has had a beneficial influence. 
31707 Rveeem Sor Suapestl of oupstes caledions cemteiian salir 
active isotopes. Colombo, P.; Neilson, R.M. Jr.; Becker, W.W. (to 
oat dl US Patent 4,174,293. 13 Nov 1979. Filed date 12 


A process for disposing of radioactive aqueous waste solu- 
tions whereby the waste solution is utilized as the water of hydration 
to hydrate densified powdered portland cement in a leakproof con- 
tainer; said waste solution being dispersed without mechanical inter- 

ing in situ in said bulk cement, thereafter the hydrated cement 
body is impregnated with a mixture of a monomer and polymeriza- 
tion catalyst to form polymer throughout the cement body. The 
entire process being carried out while maintaining the temperature 
of the components during the process at a temperature below 99°C. 
The container containing the solid polymer-impregnated body is 
thereafter stored at a radioactive waste storage dump such as an 
underground storage dump. (3 figures) 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 31691, 31699, 31701, 32773, 
32785, 32820 


31708 (PNL—3253) Environmental control technology for 
mining, and thorium. Weakley, S.A.; Blahnik, D.E.; 
Young, J.K.; Bloomster, C.H. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Feb 1980. Contract AC06-76RL01830. 253p. 
NTIS, PC Al2/MF A0O1. 

The purpose of this report is to evaluate, in terms of cost and 
effectiveness, the various environmental control technologies that 
would be used to control the radioactive wastes generated in the 
mining, milling, and refining of thorium from domestic resources. 
The technologies, in order to be considered for study, had to reduce 
the radioactivity in the waste streams to meet Atomic Energy 
Commission (10 CFR 20) standards for natural thorium’s maximum 
permissible concentration (MPC) in air and water. Further regula- 
tory standards or licensing requirements, either federal, state, or 
local, were not examined. The availability and cost of producing 
thorium from domestic resources is addressed in a 
volume. The objectives of this study were: (1) to identify the major 
waste streams generated during the mining, milling, and refining of 
reactor-grade thorium oxide from domestic resources; and (2) to 
determine the cost and levels of control of existing and advanced 
environmental control technologies for these waste streams. Six 
potential domestic deposits of thorium oxide, in addition to stock- 
piled thorium sludges, are discussed in this report. A summary of the 
location and characteristics of the potential domestic thorium re- 
sources and the mining, milling, and refining processes that will be 
needed to produce reactor-grade thorium oxide is presented in 
Section 2. The wastes from existing and potential domestic thorium 
oxide mines, mills, and refineries are identified in Section 3. Section 3 
also presents the state-of-the-art technology and the costs associated 
with controlling the wastes from the mines, mills, and refineries. In 
Section 4, the available environmental control technologies for 
mines, mills, and refineries are assessed. Section 5 presents the cost 
and effectiveness estimates for the various environmental control 
technologies applicable to the mine, mill, and refinery for each 
domestic resource. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 32670 
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REGULATIONS 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 31668, 32268, 32290 


nt (CONF-800315—21) Fuel-column imaging in fast critical 
Brumbach, S.B.; Roche, C.T.; Perry, R.B. 
(Argonne National Lab., IL (USA)). 1980. Contract W-31-109- 
38. 8p. NTIS, PC A02/MF AOI. 
From 2. symposium of the European Safeguards Research 
and Development Association; Edinburgh, UK (26 Mar 1980). 
Fissile-material content of fast critical assembly cores may be 
verified by imaging the fuel columns in the assembly drawers. 
Photographic film is used to record spatial variations in beta and 
gamma radiation. Plastic materials and metal foils are used to record 
spatial variations in fast-neutron flux. 


31710 (LA-UR—80-1513) Los Alamos Scientific Laboratory 
electronic vehicle identification system. Landt, J.A.; Bobbett, R.E.; 
Koelle, A.R.; Salazar, P.H. (Los Alamos Scientific Lab., NM 
(USA)). 1980. Contract W-7405-ENG-36. Sp. (CONF-800913—1). 
NTIS, PC A02/MF AO1. 

From International conference: security through science and 
engineering; Berlin, F.R. Germany (23 Sep 1980). 

A three-digit electronic identification system is described. 
Digits may be decimal (1000 combinations) or hexidecimal (8192 
combinations). Battery-powered transponders are interrogated with 
a lower-power (1 W) radio signal. Line-of-sight interrogations up to 
33 m (100 ft) are possible. Successful interrogations up to 7 m (20 ft) 
are possible for concealed transponders (that is, in the engine com- 
partment). Vehicles moving at high rates of speed can be interrogat- 
ed. This system provides data in a computer-compatible RS232 
format. The system can be used for other applications with little or 
no modification. A similar system is in present use for identification 
and temperature monitoring of livestock. No unforeseen problems 
exist for expanding the coding scheme to identify larger numbers of 
objects. 


31711 eT yo Method for calibration of plutonium 
NDA. Lemming, J.F.; Campbell, A.R.; Rodenburg, W.W. (Mound 
Facility, Miamisburg, 0 (USA)). 1980. mtract AC04- 
76DP00053. Sp. (CONF-790928—2). NTIS, PC A02/MF AO1. 

From International meeting on monitoring of Pu-contaminat- 
ed waste; Ispra, Italy (25 Sep 1979). 

Calibration materials characterized by calorimetric assay can 
be a practical alternative to synthetic standards for the calibration of 
plutonium nondestructive assay. Calorimetric assay is an effective 
measurement svstem for the characterization because: it can give an 
absolute assay from first principles when the isotopic composition is 
known, it is insensitive to most matrix effects, and its traceability to 
international measurement systems has been demonstrated. 


31712 (SAND—79-1702) Adaptive intrusion data system (AIDS) 
software routines. Corlis, N.E. (Sandia National Labs., Livermore, 
CA (USA)). Jul 1980. Contract AC04-76DP00789. 78p. NTIS, PC 
A05/MF AOI. 

An Adaptive Intrusion Data System (AIDS) was developed 
to collect information from intrusion alarm sensors as part of an 
evaluation system to improve sensor performance. AIDS is a unique 
digital data-compression, storage, and formatting system; it also 
incorporates a capability for video selection and recording for assess- 
ment of the sensors monitored by the system. The system is software 
reprogrammable to numerous configurations that may be used for 
the collection of environmental, bilevel, analog, and video data. This 
report describes the software routines that control the different 
AIDS data-collection modes, the diagnostic programs to test the 
operating hardware, and the data format. Sample data printouts are 
also included. 


31713 (SAND—80-1919C) Com nuclear material 
system at Sandia National Tischhauser, J.L. (Sandia 
National Labs., Albuquerque, NM (USA)). 1980. Contract AC04- 
76DP00789. 14p. (CONF-800655—31). NTIS, PC A02/MF AOIl. 

From 21. annual meeting of the Institute of Nuclear Materials 
Management; Palm Beach, FL, USA (30 Jun 1980). 

SNLA developed and implemented a nuclear material control 
and accountability system on an HP 3000 minicomputer. The Sandia 
Nuclear Materials Computer System (SNMCS) which became oper- 
ative in January 1980 provides: control of shipments and receivals of 
nuclear material, control of internal transfers of nuclear material, 
automated inventory with a bar code system, control of inventory 
adjustments, automated reporting/transmitting to other contractors 
and operations offices, automated ledgers and journals for material 
weights and costs, and interface to the Albuquerque Operations 
Office (ALO) Automated 741 System. 
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PROCESSING 


FABRICATION AND TESTING 


31714 Cryogenic inertial confinement fusion target fabrication 
system directly operable inside a room-temperature target chamber. 
Kim, K.; Rieger, H. (Fusion Technology Laboratory, Department of 
Electrical En; eering, University of Illinois, Urbana, [Illinois 
61801). he Phys. Lett.; 37: No. 4, 425-427(15 Aug 1980). 

An inertial confinement fusion (ICF) target freezing system, 
which is capable of fabricating a uniform layer of DT condensate 
inside a glass microshell, has been developed using cold helium 
jets. The system marks a oo improvement on the existing 
target lhe a systems for the following reasons: first, it does not 
require cryogenic shields; second, it is directly operable inside a 
room-temperature target chamber; third, it maintains the integrity of 
a cryogenic target for as long as desired; fourth, since a bare target 
can be directly positioned inside the target chamber with no enclo- 
sure, implosion of the target using energetic beams (e.g., laser) can 
easily be achieved at any instant. Description of the system and some 
results illustrating its performance are presented along with their 
future applications. 


31715 Fabrication of glass sphere laser fusion targets. Hendricks, 
C.D.; Rosencwaig, A.; Woerner, R.L.; Koo, J.C.; Dressler, J.L.; 
Sherohman, J.W.; Weinland, S.L.; Jeffries, M. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). J. Nucl. Mater.; 85: 
No. 86, 107-111(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

We have developed processes at LLL for mass producing the 
high quality glass microspheres required for current laser fusion 
targets. Here we describe the methods and the materials used in our 
liquid-droplet and dried-gel systems. Glass microspheres ~—— 
from 70-600 microns O.D., with walls from 0.5 to 18 microns 
and which satisfy the exacting surface and symmetry specifications 
of targets for high density experiments are now produced routinely. 


31716 Low pressure gas filling of laser fusion microspheres. Koo, 
J.; Dressler, J.; Hendricks, C. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). J. Nucl. Mater.; 85: No. 86, 113-115(Dec 


1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

In our laser fusion microsphere production, large, thin gel- 
microspheres are formed before the chemicals are fused into glass. In 
this transient stage, the gel-microspheres are found to be highly 
permeable to argon and many other inert gases. When the gel 
transforms to glass, the argon gas, for example, is trapped within to 
form argon filled, fusion target quality, glass microspheres. On the 
average, the partial pressure of the argon fills attained in this process 
is around 2 X 10‘ Pa at room temperature. 


BY-PRODUCTS 


31717 (BNL—51212) Fusion utilization projections in the United 
States energy economy. Powell, J.R.; Fillo, J.A. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). Nov 1979. Contract AC02- 
76CH00016. 89p. NTIS, PC A05/MF A0Oi. 

The following topics are discussed in some detail in this 
report: (1) applications of fusion energy, (2) fusion implementation in 
the US energy system, (3) reactor performance requirements, (4) 
technology for electric applications, and (5) technology for synthetic 
fuel/chemical applications. (MOW) 


WASTE MANAGEMENT 


31718 (BNL—28067) HYPERFUSE: a hypervelocity inertial 
confinement system for fusion energy production and fission waste 
transmutation. Makowitz, H.; Powell, J.R.; Wiswall, R. on Ro 
National Lab., Upton, NY (USA)). 1980. Contract AC02- 
76CHO00016. 19p. (CONF-800743—7). NTIS, PC A02/MF AOI. 

From International conference on nuclear waste transmuta- 
tion; Austin, TX, USA (22 Jul 1980). 

Parametric system studies of an inertial confinement fusion 
(ICF) reactor system to transmute fission products from an LWR 
economy have been carried out. The ICF reactors would produce 
net power in addition to transmuting fission products. The particular 
ICF concept examined is an impact fusion approach termed HY- 
PERFUSE, in which hypervelocity pellets, traveling on the order of 
100 to 300 km/sec, collide with each other or a target block in : 
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reactor chamber and initiate a thermonuclear reaction. The DT 
fusion fuel is contained in a shell of the material to be transmuted, 
e.g., 7Cs, Sr, 1°91, Tc, etc. The 14-MeV fusion neutrons re- 
leased during the pellet burn cause transmutation reactions (e.g., 
(n,2n), (n,a), (n,7y), etc.) that convert the long-lived fission ucts 
(FP’s) either to stable products or to species that decay wi _o 
half-life to a stable product. The transmutation parametric studies 
conclude that the design of the ap ote ag d projectiles should 
emphasize the achievement of high densities in the transmutation 
regions (greater than the DT fusion fuel density), as well as the DT 
ignition and burn criterion (rho R= 1.0 to 3.0) requirements. 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


PHYSICAL ISOTOPE SEPARATION 


31719 Evaluation of quantum and photoproduct yields in multi- 
ple-photon dissociation for isotope separation. Herman, I.P. (Physics 
Department, University of California Lawrence Livermore Labora- 
tory, Livermore, California 94550). W-7405-ENG-48. J. Appl. Phys.; 
51: No. 8, 4483-4487(Aug 1980). 

A model is constructed which evaluates the minority isotope 
photoproduct yield and the number of photons required per unit 
product for isotope separation via infrared multiple-photon dissocia- 
tion by a Gaussian beam. Under most experimental conditions, these 
parameters are optimized if the peak central fluence is about twice 
the saturation fluence. The quantum yield and the photoproduct 
yield are then both about half that attainable if the same laser or 
were instead delivered by a beam with a flat transverse pro 
Specific applications to deuterium separation are also 


RADIATION SOURCES 


31720 (SAND—80-1129} Beneficial uses program. 
report ending December 31, 1979. (Sandia National Labs., Al 
que, NM (USA)). Jun 1980. Contract AC04-76D000789. ‘6p. TIS, 


PC A04/MF AOl. 

Progress is reported in research on uses of irradiated sewage 
sludge, particularly as a cattle feed supplement and commercial 
fertilizer additive, on potential sites for irradiator demonstration 
plants, and on the inactivation of enteric bacteria by radiation 
treatment. (LCL) 


DESIGN AND FABRICATION 


31721 (GEPP-TIS—508) Failure analysis of glass-ceramic insu- 
lators of shock tested vacuum (neutron) tubes. Spears, R.K. (General 
Electric Co., St. Petersburg, FL (USA). Neutron Devices t.). 25 
Aug 1980. Contract AC04-76DP00656. 26p. NTIS, PC A03/MF 
AOl. 

Eight investigative techniques were used to examine the 
glass-ceramic insulators in vacuum (neutron) tubes. The insulators 
were extracted from units that had been subjected to low tempera- 
ture mechanical shock tests. Two of the three units showed reduced 
neutron output after these tests and an insulator on one of these two 
was cracked completely haps which probably occurred during 
shock testing. The objective of this study was to determine if any 
major differences existed between the insulators of these tubes. After 
eight analyses, it was concluded that no appreciable differences 
existed. It appeared that cracking of the one glass-ceramic sample 
was initiated at inner-sleeve interface voids. For this sample, the 
interface void density was much higher than is presently acceptable. 
All insulators were made with glass-ceramic having a NaeO content 
of 4.6 wt%. An increased NaeO content will cause an increase in the 
coefficient of expansion and will reduce the residual stress level since 
the molybdenum has a higher coefficient of thermal expansion than 
the insulator. Thus, it is believed that a decrease in interface voids 
and an increase in Na2O should aid in reduced cracking of the 
insulator during these tests. 


OTHER INDUSTRIAL USES 


31722 (SAND—79-2240) Sandis irradiator for dried sewage 
solids. Final safety analysis Morris, M. (Sandia National 
Labs., Albuquerque, NM (USA)). Jul 1980. Contract AC04- 
76DP00789. 132p. NTIS, PC A07/MF AOl. 

Analyses of the hazards associated with the operation of the 
Sandia irradiator for dried sewage solids, as well as methods and 
design considerations to minimize these hazards, are presented in 
accordance with DOE directives. 


ISOTOPE AND RADIATION SOURCE TECHNOLOGY 


ISOTOPIC POWER SUPPLIES 
REFER ALSO TO CITATION(S) 32811 


31723 (LA—8414-MS) poy of carbon monoxide 
from a multi-hundred watt fuel sphere . Peterson, D.E.; 
Pavone, D. (Los Alamos Scientific Lab. NM (USA)). Jun 1980. 
Contract W-7405-ENG-36. 21p. NTIS, PC A\ AOl. 

The rate of CO production from a multi-hundred watt fuel 
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to ensure these findings are correct. 


DESIGN AND FABRICATION 


—- (LA—8296) Comparison of finite-element stress analysis 

with experimental copper sphere impacts. Frantz, C.E.; Hecker, S.S.; 
Stout, M.G.; Browning, R.V. (Los Alamos Scientific Lab., NM 
(USA)). Jul 1980. Contract W-7405-ENG-36. 22p. NTIS, PC A02/ 
MF AOl. 


pono te wherein ag my sieiaiet ee al ae 
had a maximum point-to-point error of 20%, although in general, the 
comparison was much better. Results of this research indicate that 
we must know more about material and impact interface friction in 
order to obtain reliable numerical predictions. 


HYDROGEN 


31727 Hydrogen energy: a bibliography with abstracts. Quarterly 
update, October-December 1979. Munije, S. (ed.). ae a NM; 
University of New Mexico (1979). 122p. 


Hydrogen 
abstracts of research and projections on 


eee tad cad us ts Ctr cancen. Yds quarterly update cites 
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332 additional references identified during the fourth quarter of 
1979. 


PRODUCTION 


ELECTROLYSIS 
REFER ALSO TO CITATION(S) 31717, 31854 


THERMOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 31854 


STEAM REFORMER PROCESSES 
REFER ALSO TO CITATION(S) 32024, 32025 


BIOSYNTHESIS AND PHOTOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 31853 


31728 (CONF-7909152—1) Photobiological em Weer 4 
tion. Seibert, M.; Lien, S.; Weaver, P.F. (Solar a ee 

Inst., Golden, co (USA)). 1979. Contract AC02-77CH00178. OP 
NTIS, PC A02/MF AOl. 

From 5. joint US/USSR conference of skin microbial ——- 
reactions proj of the US/USSR joint working ag, A 
Is). of substances by microbiological means; Riga, USSR (0 

197 

Hydrogen production by phototrophic organisms, which has 
been known since the 1930's, occurs at expense of light energy 
and electron-donating substrates. classes of organisms, 
namely, photosynthetic bacteria, cyanobacteria, and algae carry out 
this function. The primary hydrogen-producing enzyme systems, 
hydrogenase and nitrogenase, discussed along with the 
manner in which they couple to light'driven electron transport. In 
addition, the feasibility of using in vivo and in vitro photobiological 
Syenete Eeeeans, systems in future solar energy conversion appli- 
cations be examined. 


OTHER SYNTHETIC AND NATURAL 
FUELS 


HYDROCARBON FUELS 
REFER ALSO TO CITATION(S) 31536 


PROPERTIES 
REFER ALSO TO CITATION(S) 32638, 32677 


in ethane. Density, temperature, 

W. (Hahn-Meitner-Institut fuer 
Kernforschung Berlin GmbH, coded Schmidt, W.F.; Bakale, G. 
Contract EP-78-S-02-4746. J. Phys. Chem.; 84: No. 10, 1179-1186(15 
May 1980). 

The excess electron mobility in liquid ethane was measured 
under orthobaric conditions as a function of temperature and electric 
field strength up to the critical temperature at 305.33 K. The low 
field mobility was found to rise strongly with temperature and 
exhibits a maximum value of 44 cm? V~' s~' at 2° below the critical 
temperature. At temperatures above 260 K the electron drift veloc- 
ity shows a sublinear field dependence at high values of the electric 
field strength. These observations lead to the supposition that in 
liquid ethane a transition from transport via localized states to 
transport in extended states occurs. Measurements were also per- 
formed in fluid ethane at densities from 2.4 to 12.45 mol L~' and 
temperatures from 290 to 340 K. On isochores in the vicinity of the 
critical density, an increase of the low field mobility with tempera- 
ture was observed. This effect was found to disappear both at low 
(tho = 2.4 mol L~') and high densities (rio = 9.2 mol L~'). In this 
density range, a sublinear field dependence of the drift velocities at 
high field strengths was noted. The critical velocity associated with 
the appearance of hot electrons was observed to decrease with 
higher densities indicating a smaller fractional energy transfer in 
electron molecule collisions. A compilation of electron mobilities in 
gaseous and liquid ethane shows that, up to densitiesof rho = 9.5 
mol L~’, » proportional to n~’ is fulfilled if < tho < 16 mol L- are 
ignored. At intermediate densities, 9 mol L~* < 16molL~4a 
density dependence of y proportional to rho~* is found followed by 
a stronger mobility decrease toward the triple point. Positive ion 
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mobilities measured under orthobaric conditions followed Walden’s 
rule. 


PREPARATION 


CHEMICAL SYNTHESIS 


31730 Novel interpretations carbon oxide reductions. Sa- 
pienza, R.S.; StsonH Spung 1. ; Lynch, J.F.  pomeenee 
ven National Lab 179-197 of Fundamental research 
in neous ysis. Vol. 3. Tsutsui, M. (ed.). New York, NY; 
Plenum Publishing Coepenstion (1979 ). 

A unified mechanism for carbon oxide reductions capable of 
—s or predicting catalyst behavior is proposed. Over metal 
surfaces, these reactions proceed through the oxygen interaction of 
the carbon oxide and the formed metal-oxygen bonds determine the 
reaction c Over metal-oxide surface, carbon monoxide 
coordinates to the oxygen of the surface forming a species similar to 
carbon dioxide and thereby explaining the selectivity of these a 
tions. These simple assumptions have allowed interpretations of 
observations of important future processes with methanol, methane, 
ethanol and olefins. 3 tables. (DP) 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 31527, 31833, 31845, 31851, 32505 


ALCOHOL FUELS 
REFER ALSO TO CITATION(S) 31492, 32418 


31731 = 790432—(V ol. », pp bes Update in the de- 
velopment of alternate liquid fuels. Rose, M.J. (Brookhaven National 
Lab., Upton, NY). 1979. 


From Conference on industrial energy conservation technol- 
ogy and exhibition; Houston, TX, USA (22 Apr 1979). 

Alternate Liquid Fuels (ALF) have been developed, with 
essentially similar characteristics as commercial ASTM fuel oils 
(grades No. 2, 4 and 5), at a direct cost ranging from 17 to 26.5 cents 
per gallon depending upon selected feedstocks and blend ratios. 
Since FY ‘77 approximately 16.6 million gallons of ALF have been 
produced, and consumed in the Central Steam Plant at Brookhaven. 
Conservatively, this represents an initial saving of over $1,253,000 
thru January 1979. Extensive field and laboratory tests, conducted in 
late FY ‘76, resulted in the design of a pilot processing system 
pag standard hardware and equipment procured primarily from 

the Department of Defense and General Services Administration 
excess-equipment lists. ALF is formulated by selectively blending 
feedstocks of recycled or previously used semi-miscible alcohols, 
mineral spirits, solvents, and other combustible liquids with substan- 
dard but conventional fuel oils obtained from government surplus or 
purchased in the spot-market (e.g., Navy Special, Bunker C, petro- 
leum pipeline interfaces, No. 6 residual oil from tank and barge 
bottoms). The inherent tendency for these feedstocks to separate 
from mix was resolved by improved processing system design and 
methodology. As a result, ALF feedstocks can now be fully integrat- 
ed and lock-bonded with any of the petroleum products referenced. 
ALF fuels have been subjected to extended static storage and 
extensive firing range-thermal stability tests (-10°C to 82.2°C), and 
have maintained monolithic integrity. Modifications to boiler fueling 
systems or controls when firing approximately a 50% ALF mix, 
were not found necessary. Some of the advantages of ALF are 
listed. 


PROPERTIES 
REFER ALSO TO CITATION(S) 32469 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 31730 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 31830, 31834, 31840, 31841, 31842 


PREPARATION 
REFER ALSO TO CITATION(S) 32024, 32025 
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HYDRO ENERGY 


RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 31843, 32186 


31732 (AD-A-——075962) National Hydroelectric Power Re- 
sources Si Preliminary inventory of hydropower resources. 
Volume 1. Pacific Northwest Region. Interim report. Sigleo, W.R.; 
Hanchey, J.R.; Nolton, D.G. (Institute for pa Resources (Army ), 
Fort 5 og VA (USA)). Jul 1979. aa, Br S, PC Al2/MF A011. 
Preliminary ey gy Hydro wer Resources 
NHS) a a peienanry product of the National Hydropower Study 
S), was published in six (6) volumes (regions) to facilitate 
ps ene ng and distribution. The PIHR contains general as well as 
information on our nation’s hydroelectric power poten- 
tial, t gives estimates of existing, incremental and undeveloped 
hydropower potential by state and region and furthermore, breaks 
these categories down into size ranges of small-scale (.05-15 MW) 
intermediate (15-25 MW) and large-scale (greater than 25MW) sites. 
Because the inventory is a preliminary product of the NHS, it may 
be superseded at some future date. Conservative assumptions have 
been made in the screening and analysis process to avoid eliminating 
any potentially feasible sites. The current summary tables provide 
the best estimated to date, but to some degree, may overstate the 
actual capacity and energy which could be developed. 


31733 (AD-A—075963) National Hydroelectric Power Re- 
sources Study. Preliminary inventory of hydropower resources. 
Volume 2. Pacific Southwest Region. Interim report. Sigleo, W.R.; 
Hanchey, J.R.; Nolton, D.G. (Institute for Water Resources (Army), 
Fort Belvoir, VA (USA)). Jul 1979. 139p. NTIS, PC A07/MF AOI. 

The Pre ary Inventory of Hydropower Resources 
(PIHR) a preliminary product of the National Hydropower Study 
(NHS), was published in six (6) volumes (regions) to facilitate 
reproduction and distribution. The PIHR contains general as well as 
site-specific information on our nation’s hydroelectric power poten- 
tial. It gives estimates of existing, incremental and undeveloped 
hydropower potential by state and region and furthermore, breaks 

categories down into size ranges of small-scale (.05-15 MW) 
intermediate (15-25 MW) and large-scale (greater than 25MW) sites. 
Because the inventory is a preliminary product of the NHS, it may 
be suspended at some future date. Conservative assumptions have 
been made in the screening and analysis process to avoid eliminating 
any potentially feasible sites. The current summary tables provide 
the best estimated to date, but to some degree, may overstate the 
actual capacity and energy which could be developed. 


31734 (AD-A—075964) National Hydroelectric Power Re- 
sources Study. Preliminary inventory of hydropower resources. 
Volume 3. Mid-continent Region. Interim report. Sigleo, W.R.; Han- 
chey, J.R.; Nolton, D.G. (Institute for Water Resources (Army), 
Fort Belvoir, VA (USA)). Jul 1979. 241p. NTIS, PC All1/MF AOl1. 

The Preliminary Inventory of Hydropower Resources 
(PIHR) a preliminary product of the National Hydropower Study 
(NHS), was published in six (6) volumes (regions) to facilitate 
reproduction and distribution. The PIHR contains general as well as 
site-specific information on our nation’s hydroelectric power poten- 
tial. It gives estimates of existing, incremental and undeveloped 
hydropower potential by state and region and furthermore, breaks 
these categories down into size ranges of small-scale (05-15 MW) 
intermediate (15-25 MW) and large-scale (greater than 25 MW) sites. 
Because the inventory is a preliminary product of the NHS, it may 
be superseded at some future date. Consevative assumptions have 
been made in the screening and analysis process to avoid eliminating 
any potentially feasible sites. The current summary tables provide 
the best estimated to date, but to some degree, may overstate the 
actual capacity and energy which could be developed. 


31735 (AD-A—075965) National Hydroelectric Power Re- 
sources Study. Preliminary inventory of hydropower resources. 
Volume 4. Lake Central Region. Interim report. Sigleo, W.R.; Han- 
chey, J.R.; Nolton, D.G. (Institute for Water Resources (Army), 
Fort Belvoir, VA (USA)). Jul 1979. ae NTIS, PC A10/MF AOl. 
The Preliminary Inventory of Hydropower Resources 
(PIHR) a preliminary product of the National Hydropower Study 
(NHS), was published in six (6) volumes (regions) to facilitate 
reproduction and distribution. The PIHR contains general as well as 
—_ ific information on our nation’s hydroelectric power poten- 
t gives estimates of existing, incremental and undeveloped 
NF potential by state and region and furthermore, breaks 
these categories down into size ranges of small-scale (.05-15 MW) 
intermediate (15-25 MW) and large-scale (greater than 25MW) sites. 
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Because the inventory is a sag ond product of the NHS, it a 
be superseded at some future date. Conservative assumptions have 
teen tone fo the soveteing and easlysie pooces $0 svcldl @imidilia 
any potentially feasible sites. The current summary tables provide 
the best estimated to date, but to some degree, may overstate the 
actual capacity and energy which could be developed. 


31736 (AD-A—075966) National Hydroelectric Power Re- 
sources Study. Preliminary ne of hydropower resources. 
Volume 5. Southeast Region. Interim report. Sigleo, W.R.; oa 
J.R.; Nolton, D.G. (Institute for Water Resources (Army), Fort 
Belvoir, VA (USA)). Jul 1979. 197p. NTIS, PC A09/MF AOl1. 
The Preliminary Inventory of Hydropower Resources 
(PIHR) a preliminary product of the National Hydropower Study 
(NHS), was published in six (6) volumes (regions) to facilitate 
reproduction and distribution. The PIHR contains general as well as 
> information on our nation’s hydroelectric power poten- 
t gives estimates of existing, incremental and Lnanige ond 
Sedveiten potential by state and region and furthermore, breaks 
these categories down into size ranges of small-scale (.05-15 MW) 
intermediate (15-25 MW) and large-scale (greater than 25MW) sites. 
Because the inventory is a Lop age’ product of the NHS, it may 
be superseded at some future date. Conservative assumptions have 
been made in the screening and analysis process to avoid 
any potentially feasible sites. The current summary tables provide 
the best estimated to date, but to some degree, may overstate the 
actual capacity and energy which could be developed. 


—_ (AD-A—075967) National Hydroelectric Power Re- 


S 

Volume 6. Northeast Region. 
J.R.; Nolton, D.G. (Institute for Water Resources rr Fort 
Belvoir, VA (USA)). Jul 1979. 316p. NTIS, PC ag oe Mn AOl. 

The Preliminary Inventory of ined Uodemor Geute 
(PIHR) a preliminary product of the National Study 
(NHS), was published in six volumes (regions) to canes oon reproduc- 
tion and distribution. The PIHR contains general as well as site- 
specific information on our nation’s hydroelectric power potential. It 
gives estimates of existing, incremental and undeveloped hydro- 
power potential by state and region and furthermore, breaks these 
categories down into size ranges of small-scale (.05-15 MW) interme- 
diate (15-25 MW) and large-scale (greater than 25 MW) sites. Be- 
cause the inventory is a preliminary product of the NHS, it may be 
superseded at some future date. Conservative assumptions have been 
made in the screening and analysis process to avoid eliminating any 
potentially feasible sites. The current summary tables provide the 
best estimated to date, but to some degree, may overstate the actual 
capacity and energy which could be developed. 


31738 (DOE/RA—0048) Feasibility studies for small scale hy- 
dropower additions. A Guide Manual. (Hydrologic Engineering 
Center, Davis, CA (USA); Institute for Water Resources (Army), 
Fort Belvoir, VA (USA)). Jul 1979. Contract AI01-77RA11025. 
356p. NTIS, PC A16/MF AOl. 

A manual is presented that provides technical data and proce- 
dural guidance for the systematic appraisal of the viability of poten- 
tial small hydropower additions. It focuses upon the tech- 
nology, and economic and financial issues unique to hydro- 
power additions. The manual is comprised of six volumes: Technical 
Guide, Volume 1, overviews the investigation process, provides 
implementation guidance, and documents case study appli 
Economic and Financial Analysis, Volume II, includes criteria and 
procedures for marketing and valuing power output, determining 
economic feasibility, and analyzing financial requirements and issues 
critical to implementation; Hydrologic Studies, Volume III, de- 
scribes investigations necessary to evaluate the hydrologic oe 
of the existing facility and to estimate the power potential 
hydropower addition; Existing Facility Integrity, Volume IV, pro- 
vides guidance for assessing the ability of a site to safely accommo- 
date a power addition; Electromechanical Features, Volume V, 
describes selection criteria and performance characteristics of small 
hydro generation and ancillary equipment; and Civil Features, 
Volume VI, provides preliminary design and cost guidelines for the 
civil features of power additions. A glossary of hydropower terms 
follows Volume VI. 


31739 (NCEI—0018) Support services for commercialization of 
small hydroelectric facilities in North Carolina. Warren, J.L. (Re- 
search Triangle Inst., Research Triangle Park, NC (USA). A 
Ecology Dept.). Jun 1980. 203p. (RTI—1671/01-02F). NTIS, PC 
A10/MF AOl. 

Small hydro is defined as those hydroelectric resources avail- 
“ My existing sites with a potential capacity of less than 25,000 kW, 

5 MW. There is no limitation on the height of the dam. North 
Cutten has between 3000 and 4000 dams. Section II reviews the 
assessment of the small hydro resource available in North Carolina 
with different data sources. Section III details the assistance given to 
small hydro developers in North Carolina. Section IV summarizes 
recommendations for future activities in support of small hydro in 
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North Carolina. Appendices include a list of existing and potential 
hydroelectric sites in North Carolina, a computerized list of power 
potentials at existing dams in North Carolina, a list of parties 
interested in small hydro, a sample letter sent to small hydro devel- 
opers, and the program for a small hydro conference held in Ashe- 
ville in 1979. 


PLANT DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 31770, 32174 


REGULATIONS AND LICENSING 


31740 (DOE/RA/04934—01) Preliminary analysis of legal ob- 
stacles and incentives to the development of low-head hydroelectric 
power in the northeastern United States. (Energy Law Inst., Con- 
cord, NH (USA). Franklin Pierce Law Center). May 1980. Contract 
AS02-78RA04934. 81p. NTIS, PC A05/MF A011. 

A preliminary analysis of the legal obstacles and incentives to 
the development of the low-head hydroelectric potential of the 19 
northeastern US (Maine, New Hampshire, Vermont, Massachusetts, 
Rhode Island, Connecticut, New York, New Jersey, Pennsylvania, 
Ohio, Indiana, Michigan, Illinois, Wisconsin, Kentucky, Maryland, 
Delaware, Virginia, and West Virginia) is presented. The statutes 
and case laws of the 19 states and the Federal government which 
affect developers of small dams are stressed. The legal uncertainty 
which confronts the developer of small dams and the regulatory 
burden to which the developer may be subjected once the uncertain- 
ty is resolved are emphasized. 


31741 (DOE/RA/04934—03) Summary of the New England 
conference on legal and institutional incentives to small-scale hydro- 
electric development (Boston Massachusetts, January 30-31, 1979). 
(Energy Law Inst., Concord, NH (USA). Franklin Pierce Law 
Center). May 1980. Contract AS02-78RA04934. 74p. NTIS, PC 
A04/MF AOl. 

The New England Conference on Legal and Institutional 
Incentives to Small Scale Hydroelectric Development examined the 
legal and institutional problems confronting small-scale hydroelec- 
tric potential of the northeast. Representatives from DOE, FERC, 
state legislatures, state public service commissions, private develop- 
ers, and environmental groups attempted to evaluate the state of 
hydroelectric development in New England. The meeting began 
with an introductory panel followed by workshops addressing four 
topics: Federal regulatory systems, state regulatory systems, the 
economics of small-scale hydroelectric development, and systems 
dynamics and the systems dynamics model. Comments by the Hon- 
orable Georgiana H. Sheldon, FERC, are presented. 


31742 (DOE/RA/04934—04) Summary of the Mid-Atlantic 
conference on small-scale hydropower in the Mid-Atlantic states: 
resolution of the barriers impeding its development. (Energy Law 
Inst., Concord, NH (USA). Franklin Pierce Law Center). May 1980. 
Contract AS02-78RA04934. 100p. (CONF-7905174—(Summ.)). 
NTIS, PC A05/MF AOl. 

From Conference on small-scale hydropower in the Mid- 
Atlantic states; Washington, DC, USA (4 May 1979). 

The workshop was conducted to bring together interested 
persons to examine and discuss the major problems associated with 
small-scale hydroelectric dam development in the Mid-Atlantic 
region. The conference opened with an introductory panel which 
outlined the objectives and the materials available to conference 
participants. Two of the workshops discussed problems and policy 
responses raised by state and Federal regulation. The other two 
workshops concerned economic issues confronting small-scale hydro 
development and the operation and usefulness of the systems dynam- 
ics model under development by the Thayer School of Engineering 
at Dartmouth. Various Federal and state programs designed to 
stimulate small-scale hydro development were discussed. A plenary 
session completed the workshops. 


31743 (DOE/RA/04934—06) Executive summary: legal obsta- 
cles and incentives to small-scale hydroelectric development in the six 
middi. atlantic states. (Energy Law Inst., Concord, NH (USA). 
Franklin Pierce Law Center). May 1980. Contract AS02- 
78RA04934. 65p. NTIS, PC A04/MF AO1. 

The executive summary describes the relationship of Federal 
law and regulation to state law and regulation of small-scale hydro- 
electric facilities, highlighting important features of the constitution- 
al, statutory, case law, and regulations of each of the six middle 
atlantic states (Maryland, Delaware, New York, New Jersey, Penn- 
sylvania, and Virginia). Water law, direct and indirect regulation, 
and financial considerations for each state are presented. A flow 
diagram of regulation of small dams in each state is also included. 


31744 (DOE/RA/04934—08) Executive summary: legal obsta- 
cles and incentives to the development of small scale hydroelectric 
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potential in the seven mid-western states. Loy hg Inst., Con- 
cord, NH (USA). Franklin Pierce Law Center). May 1980. Contract 
AS02-78RA04934. 92p. NTIS, PC A05/MF AOI. 

The relationship of Federal law and regulation to state law 
and regulation of small-scale hydroelectric facilities is described. 
Important features of the constitutional law, statutory law, case law, 

regulations of each of the 7 mid-western states (Illinois, Indiana, 
Kentucky, Michigan, Ohio, West Virginia, and Wisconsin) are high- 
lighted. The introductory section examines the dual regulatory 
system from the standpoint of the appropriate legal doctrine, i.e., the 
law of pre-emption, and the application of this law to the case of 
hydroelectric development and regulation of water resources. A 
state-by-state s is of these important — of the laws of 
le hydroelectric develop- 


the states that have a bearing on small 
ment is presented. 


31745 
the dev 


(DOE/RA/04934—09) Legal obstacles and incentives to 

of small scale hydroelectric potential in Illinois. 
(Energy Law Inst., Concord, NH (USA). Franklin Pierce Law 
Center). May 1980. Contract AS02-78RA04934. 83p. NTIS, PC 
A0S5S/MF AOl1. 

The legal and institutional obstacles to the development of 
small-scale hydroelectric energy at the state level are described. The 
Federal government also exercises extensive regulatory authority in 
the area. The introductory section examines the dual regulatory 
system from the standpoint of the appropriate legal doctrine, the law 
of pre-emption, application of the law to the case of the hydroelec- 
tric development, and concludes with an inquiry into the practical 
use of the doctrine by the FERC. The first obstacle which every 
developer in Illinois must confront is obtaining authority to utilize 
the river bed, banks, and flowing water at the proposed site. This 
involves determination of ownership of the stream banks and bed 
and the manner of obtaining either their title or use; and existing 
constraints with regard to the use of the water. Illinois follows the 
riparian theory of water law. Following the detailed discussion of 
the water law, direct and indirect regulations and financial consider- 
ations are discussed. 


31746 (DOE/RA/04934—10) Legal obstacles and incentives to 
the development of small scale hydroelectric power in Kentucky. 
(Energy Law Inst., Concord, NH (USA). Franklin Pierce Law 
Center). May 1980. Contract AS02-78RA04934. 113p. NTIS, PC 
A06/MF AOl. 

The legal and institutional obstacles to the development of 
small-scale hydroelectric energy at the state level are examined. The 
introductory section examines the dual regulatory system from the 
standpoint of the appropriate legal doctrine, the law of pre-emption, 
application of the law to the case of hydroelectric development, and 
concludes with an inquiry into the practical use of the doctrine by 
the FERC. Additional sections cover acquisition; liability; Depart- 
ment for Natural Resources and Environmental Protection; energy 
utilities; local regulations; incidental impacts; financial consider- 
ations; and sources of information. In Kentucky, many of the impacts 
have not been + ae with regard to small-scale hydroelectric 
energy, since in Kentucky most electricity is coal-generated and any 
hydroelectric power that does exist, is derived from TVA or the 
Army Corp of Engineer projects. 


31747 (DOE/RA/04934—11) Legal obstacles and incentives to 
the development of small-scale hydroelectric power in Rhode Island. 
(Energy Law Inst., Concord, NH (USA). Franklin Pierce Law 
Center). May 1980. Contract AS02-78RA04934. 52p. NTIS, PC 
A04/MF AO1. 

The legal and institutional obstacles to the development of 
small-scale hydroelectric energy at the state level are discussed. The 
Federal government also exercises extensive regulatory authority in 
the area, and the dual regulatory system from the standpoint of the 
appropriate legal doctrine, the law of pre-emption, application of the 
law to the case of hydroelectric development, and an inquiry into 
the practical use of the doctrine by the FERC is examined. In Rhode 
Island, any private rights in the flowing waters of a river or stream 
depend a ownership of the abutting land. It appears Rhode 
Island follows the reasonable use theory of riparian law. The De- 
partment of Environmental Management is the most significant 
administrative agency with regard to dam construction, alteration, 
and operation in the state of Rhode Island. 


31748 (DOE/] .A/04934—12) Legal obstacles and incentives to 
the development of small scale hydroelectric power in New Hampshire. 
(Energy Law Inst., Concord, NH (USA). Franklin Pierce Law 
Center). May 1980. Contract AS02-78RA04934. 49p. NTIS, PC 
A03/MF AOl. 

The legal and institutional obstacles to the development of 
small-scale hydroelectric energy at the state level are described. The 
Federal government also exercises extensive regulatory authority in 
the area and the dual regulatory system from the standpoint of the 
appropriate legal doctrine, the law of pre-emption, application of the 
law to the case of hydroelectric development, and an inquiry into 
the practical use of the doctrine by the FERC is examined. The first 
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step any developer must take is that of acquiring the real estate 

. The step involves acquisition in some manner of both river 

the river bed, and where necessary the land needed for the 
upstream impoundment area. The developer must acquire the river 
banks to be considered a riparian owner. Classification as a riparian 
is important for only a use of water by a riparian owner is deemed a 
reasonable use and hence legal. Apart from acquisition by sale, lease, 
or gift, New Hampshire law permits a number of other methods. In 
part use of these methods depend on whether the developer is 
the state, a municipality, a private corporation, or a public utility. 
Provided the developer avails himself of the five (5) megawatts 
exemption, his main regulatory agency will be the Water Resources 
Board. However, the state is not free from the problems of legal 
uncertainty inherent in determinations of reasonableness. 


31749 (DOE/RA/04934—13) Legal obstacles and incentives to 
the development of small scale hydroelectric power in Delaware. 
(Energy Law Inst., Concord, NH (USA). Franklia Pierce Law 
Center). May 1980. Contract AS02-78RA04934. 110p. NTIS, PC 
A06/MF AO!1. 

The legal and institutional obstacles to the development of 
small-scale hydroelectric energy at the state level are discussed. The 
Federal government also exercises extensive regulatory authority in 
the area, and the dual regulatory system from the standpoint of the 
appropriate legal doctrine, the law of pre-emption, application of the 
law to the case of hydroelectric development, and an inquiry into 
the practical use of the doctrine by the FERC is examined. In 
Delaware, a watercourse is not to be confused with surface water. 
Each gives rise to certain riparian rights, but the law makes certain 
distinctions between the two. The presence of both surface waters 
and watercourses give rise to private and public rights related to the 
presence of the water. Some of these rights are vested in riparian 
owners. Recent Delaware case law has described the riparian owner 
as one who owns land on the bank of a river, or who is owner of 
land along, bordering upon, bounded by, fronting upon, abutting, or 
adjacent and contiguous to and in contact with a river. But, owner- 
ship of the bank does not give the riparian ownership of the water. 
Some law cases are cited to discuss the laws in Delaware. 


31750 (DOE/RA/04934—14) Legal obstacles and incentives to 
the development of small scale hydroelectric power in New York. 
(Energy Law Inst., Concord, NH (USA). Franklin Pierce Law 
Center). May 1980. Contract AS02-78RA04934. 127p. NTIS, PC 
A07/MF AOl. 

The legal and institutional obstacles to the development of 
small-scale hydroelectric energy at the state level are discussed. The 
Federal government also exercises extensive regulatory authority in 
the area, and the dual regulatory system from the standpoint of the 
appropriate legal doctrine, the law of pre-emption, application of the 
law to the case of hydroelectric development, and an inquiry into 
the practical use of the doctrine by the FERC is examined. The first 
step the small scale hydroelectric developer must take is that of 
acquiring title to the real property comprising the development site. 
The real estate parcel must include the requisite interest in the land 
adjacent to the watercourse, access to the underlying streambed and 
where needed, the land necessary for an upstream impoundment 
area. Land acquisition may be effectuated by purchase, lease, or 
grant by the state. In addition to these methods, New York permits 
the use of the eminent domain power of the state for public utilities 
under certain circumstances. 


31751 (DOE/RA/04934—16) Legal obstacles and incentives to 
the development of small scale hydroelectric power in New Jersey. 
(Energy Law Inst., Concord, NH (USA). Franklin Pierce Law 
Center). May 1980. Contract AS02-78RA04934. 75p. NTIS, PC 
A04/MF AOl. 

The legal and institutional obstacles to the development of 
small-scale hydroelectric energy at the state level in New Jersey are 
described. The Federal government also exercises extensive regula- 
tory authority in the area. The dual regulatory system from the 
standpoint of the appropriate legal doctrine, the law of pre-emption, 
application of the law to the case of hydroelectric development, and 
an inquiry into the practical use of the doctrine by the FERC is 
discussed. New Jersey follows the riparian theory of water law. 
Following an extensive discussion of the New Jersey water law, 
New Jersey regulatory law and financial considerations regarding 
hydroelectric power development are discussed. 


31752 (DOE/RA/04934—17) Legal obstacles and incentives to 
the development of small scale hydroelectric power in Pennsylvania. 
(Energy Law Inst., Concord, NH (USA). Franklin Pierce Law 
Center). May 1980. Contract AS02-78RA04934. 7lp. NTIS, PC 
A04/MF AOl. 

The legal and institutional obstacles to the development of 
small-scale hydroelectric energy at the state level are discussed. The 
Federal government also exercises extensive regulatory authority in 
the area, and the dual regulatory system from the standpoint of the 
appropriate legal doctrine, the law of pre-emption, application of the 
law ta the cace af hvdroelectric develonment. and an inanirv into 
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the practical use of the doctrine by the FERC is examined. In 
Pennsylvania, there are 3 methods by which rights in water may be 
—— ee ownership, pouceigtion, an contonaation. than 


31753 ee et Legal obstacles and Eee to 
the development of small scale hydroelectric power in 

(Energy Law Inst., Concord, NH (USA). Franklin Pierce Law 
Contes). May 1980. Contract AS02-78RA04934. 70p. NTIS, PC 
A04/MF AO1. 


with the | hp ng a more a 

vagaries o system, focusing on 

the law of pre-emption, oe Sok la ye law to y Ae 
hydroelectric develo it, and an inquiry into the cath oO poo 

the doctrine by the FERC. ee oe oe 
to all navigable waters and to the soil below the high-water mark of 
those waters is vested in the state as successor to the Lord Propri- 
pan Bi sagen ign > afte f aachaggcl pbs sny Rights to non- 
navigable water, public trust and eminent domain are also 
disc’ Direct and indirect regulations, contin 

loan programs, and regional organizations are descri 
sections. 


31754 (DOE/RA/04934—19) Legal obstacles and incentives to 


obligations, 
in additional 


By , i 
Center). May 1980. Contract AS02-78RA04934. 82p. NTIS, PC 
A05/MF AOl. 

The legal and institutional obstacles to the development of 
small-scale hydroelectric energy at the state level are discussed. The 
Federal government also exercises extensive regulatory in the area, 
and the dual regulatory system from the standpoint of the appropri- 
ate legal doctrine, the law of pre-emption, application of the law to 
the case of hydroelectric development, and an inquiry into the 
practical use of the doctrine by the FERC is examined. The initial 
obstacle that all developers confront in Wisconsin is obtaining the 
authority to utilize the bed, banks, and flowing water at a proposed 
dam site. This involves a determination of ownership of the stream 
banks and bed and the manner of obtaining either their title or use; 
and existing constraints with regard to the use of the water. Wiscon- 
sin follows the riparian theory of water law. 


31755 (DOE/RA/04934—20) Analysis of legal obstacles and 
incentives to the development of low-head hydroelectric power in 
Maine. (Energy Law Inst., Concord, NH (USA). Franklin Pierce 
Law Center). May 1980. Contract AS02-78RA04934. 7ip. NTIS, PC 
A04/MF AOl1. 

The legal and institutional obstacles to the development of 
small-scale hydroelectric energy at the state level in Maine is dis- 
cussed. The Federal government also exercises extensive regulatory 
authority in the area. The dual regulatory system is examined. The 
first step any developer of small-scale hydropower must take is to 
acquire right, title, or interest in the real property. In Maine, that 
step requires acquisition in some form of both river banks, the river 
bed, and where necessary, the land needed for the upstream im- 
poundment area. The developer must acquire the river banks to be 
considered a riparian owner. Classification as a riparian is important, 
for only a use of water by a riparian owner is deemed a reasonable 
use and hence a legal use. A non-riparian could not draw water from 
a stream to increase the water level of an impoundment area on 
another stream. Apart from the usual methods of land acquisition 
involving sale, lease, or perhaps gift, Maine has two somewhat 
unique methods a developer may use for property acquisition. These 
methods, authorized by statute, are use of the abandoned dams law 
and use of the Mill Dam Act for flowage of upstream impoundment 
areas. 


31756 (DOE/RA/04934—21) Legal obstacles and incentives to 
the development of small scale hydroelectric power in Vermont. 
(Energy Law Inst., Concord, NH (USA). Franklin Pierce Law 
Center). May 1980. Contract AS02-78RA04934. 47p. NTIS, PC 
A03/MF AOl. 

The legal and institutional obstacles to the development of 
small-scale hydroelectric energy at the state level in Vermont are 
discussed. The dual regulatory system involving state and Federal 
governments is discussed followed by discussions on property inter- 
ests; direct regulation by the Public Service Board; indirect regula- 
tion; and financial considerations. An initial step required of any 
developer is that of real property acquisition. Ordinarily this in- 
volves acquiring the stream bed, land along the stream banks, and 
land needed for the impoundment reservoir. Ownership of land 
along the stream banks places the developer in the position of a 
riparian owner. This status is important in that only —— owners 
are entitled to a reasonable use of the flowing water. In addition to 
acauisition bv sale. lease. or gift, Vermont law allows certain devel- 
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opers to acquire property via eminent domain. Some general rules 
which have evolved as riparian law and applied in Vermont are 
iscussed. 


31757 (DOE/RA/04934—22) Legal obstacles and incentives to 
the it of small scale hydroelectric power in West Virginia. 
(Energy Law Inst., Concord, NH (USA). Franklin Pierce Law 
Center). May 1980. Contract AS02-78RA04934. 128p. NTIS, PC 
A07/MF AOI. 

The legal and institutional obstacles to the development of 
small-scale hydroelectric in West Virginia at the state level are 
described. The Federal government also exercises extensive regula- 
tory authority in the area. The introductory section examines the 
dual regulatory system from the standpoint of the appropriate legal 
doctrine, the law of pre-emption, application of the law to the case 
of hydroelectric development, and concludes with an inquiry into 
the practical use of the doctrine by FERC. The development of 
small-scale hydroelectric energy depends on the selection of a site 
which will produce sufficient water power capacity to make the 
project economically attractive to a developer. In West Virginia, the 
right to use the flowing waters of a stream, creek, or river is 
appurtenant to the ownership of the lands bordering the water- 
course. The lands are known as riparian lands. The water rights are 
known as riparian rights. Thus, the first obstacle a developer faces 
involves the acquisition of riparian lands and the subsequent right to 
the use of the water. The water law in West Virginia is discussed in 
detail followed by discussions on direct and indirect regulations; 
oes obligations; financial considerations; and interstate orga- 
nizations. 


31758 (DOE/RA/04934—23) Legal obstacles and incentives to 
the\ development of small scale hydroelectric power in Connecticut. 
(Energy Law Inst., Concord, NH (USA). Franklin Pierce Law 
Center). May 1980. Contract AS02-78RA04934. 67p. NTIS, PC 
A04/MF AOl. 

The legal and institutional obstacles to the development of 
small-scale hydroelectric power in Connecticut are discussed. The 
Federal government also exercises extensive regulatory authority in 
the area and this dual system is examined from the standpoint of the 
appropriate legal doctrine, the law of pre-emption, application of the 
law to the case of hydroelectric development, and an inquiry into 
the practical use of the doctrine by the FERC. Connecticut follows 
the riparian theory of water law. Under this theory of the water law, 
private rights in rivers and streams are confined to the use of flowing 
water. A riparian proprietor does not own the water that flows by 
his estate. Licensing, permitting, and review procedures are dis- 
cussed followed by discussion on public utilities regulation and 
indirect considerations. 


31759 (DOE/RA/04934—24) Legal obstacles and incentives to 
the development of small scale hydroelectric projects in Massachu- 
setts. (Energy Law Inst., Concord, NH (USA). Franklin Pierce Law 
Center). May 1980. Contract AS02-78RA04934. 83p. NTIS, PC 
A05/MF AOl. 

The legal and institutional obstacles to the development of 
small scale hydroelectric energy at the state level are discussed. The 
discussion is designed to aid the developer in the determination of 
which permits, licenses, and laws of the state must be secured or 
complied with for the development of a project. The Federal gov- 
ernment also exercises extensive regulatory authority in the area. 
The introductory section examines the dual regulatory system from 
the standpoint of the appropriate legal doctrine, the law of pre- 
emption, application of the law to the case of hydroelectric develop- 
ment, and concludes with an inquiry into the practical use of the 
doctrine by the FERC. Specific sections that follow are: Massachu- 
setts Water Law; Licensing, Permitting, and Review Procedures; 
Indirect Considerations (by departments); Department of Public 
Utilities Regulation of Privately Owned Electric Utilities; Massachu- 
setts Municipal Wholesale Electric Company; Miscellaneous Legal 
Issues Relating to Low-Head Hydroelectric Power; and Financial 
Considerations. 


31760 (DOE/RA/04934—25) Legal obstacles and incentives to 
the development of small scale hydroelectric potential in Michigan. 
(Enerzy Law Inst., Concord, NH (USA). Franklin Pierce Law 
Center). May 1980. Contract AS02-78RA04934. 67p. NTIS, PC 
A04/MF AOl. 

The legal and institutional obstacles to the development of 
small-scale hydroelectric energy at the state level is described. The 
Federal government also exercises extensive regulatory authority in 
the area. The first obstacle which any developer must confront in 
Michigan is obtaining the authority to utilize the river bed, banks, 
and flowing water at a proposed dam site. This involves a determina- 
tion of ownership of the stream banks and bed, and the manner of 
obtaining either their title or use; and existing constraints with 
regard to the use of the water. Michigan follows the riparian theory 
of water law. The direct regulation; indirect regulation; public 
utilities regulation; financing; and taxation are discussed. 
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31761 (DOE/RA/04934—26) Legal obstacles and incentives to 
the development of small scale hydroelectric power in Ohio. (Energy 
Law Inst., Concord, NH (USA). Franklin Pierce Law Center). May 
1980. Contract AS02-78RA04934. 87p. NTIS, PC A0OS5/MF AOIl. 
The legal and institutional obstacles to the development of 
small-scale hydroelectric energy at the state level is described. The 
Federal government also exercises extensive regulatory authority in 
the area. The introductory section examines the regulatory system 
from the standpoint of the appropriate legal doctrine, the law of pre- 
emption, application of the law to the case of hydroelectric dev _ 
ment, and concludes with an inquiry into the practical use of the 
doctrine by the FERC. A developer must obtain title or interest to a 
streambed from the proper riparian owners. Ohio provides assistance 
to an electric company in this undertaking by providing it with the 
a eminent —! in the event it is — das — a 
urc agreement wi riparian proprietors. The Ohio Water 
w is discussed in detail, followed by pl Licensing, Per- 
mitting, and Review Procedures; Indirect Considerations; Ohio 
Public Utilities Commission; Ohio Department of Energy; Incidental 
Provision; and Financial Considerations. 


31762 (DOE/RA/04934—27) Legal obstacles and incentives to 
the development of small scale hydroelectric power in Indiana. 
ester Law Inst., Concord, NH (USA). Franklin Pierce Law 

ter). May 1980. Contract AS02-78RA04934, 68p. NTIS, PC 
A04/MF AOl. 

The legal and institutional obstacles to the development of 
small-scale hydroelectric energy in Indiana are examined. The Fed- 
eral government also exercises extensive regulatory authority in the 
area. An examination is made of the Federal-state relationships with 
the aim of creating a more orderly penn amy Oy the vagaries of 
the system. The introductory chapter examines the dual regulatory 
system from the standpoint of the aqpeeurnss legal doctrine, the law 
of pre-emption, application of the law to the case of hydroelectric 
development, and concludes with an inquiry into the practical use o} 
the doctrine by the FERC. The Indiana water law; direct and 
indirect regulations; the Public Service Commission of Indiana; and 
financial considerations are examined. 


31763 (DOE/RA/04934—32) Case study analysis of legal and 
institutional obstacles and incentives to the development of the hydro- 
electric potential at Goose River, Maine. Lary! Law Inst., Con- 
cord, NH (USA). Franklin Pierce Law Center). May 1980. Contract 
AS02-78RA04934, 89p. NTIS, PC AOS/MF AOl1. 

The case study is an analysis of the legal, institutional, and 
financial incentives and obstacles to the development of the hydro- 
electric potential on the Goose River in Maine. The Goose River 
noms concerns development by a private developer, Maine Hydro- 

lectric Development ration. The project is comprised of a 
five-dam system, with the first dam located at Swan e and the 
fifth dam about one mile from the sea. It will utilize the 7500 acre- 
feet of storage capacity of Swan Lake to run the four downstream 
power stations. The system is designed to generate 430 kWs of total 
capacity which would be sold to Central Maine Power, the local 
investor-owned public utility. 


31764 (DOE/RA/04934—33) Case study analysis of the legal 
and institutional obstacles and incentives to the development of the 
hydroelectric power of the Boardman River at Traverse City, Michi- 
gan. (Energy Law Inst., Concord, NH (USA). Franklin Pierce Law 
Center). May 1980. Contract AS02-78RA04934. 152p. NTIS, PC 
A08/MF AOl1. 

An analytic description of one decision-making process con- 
cerning whether or not to develop the hydroelectric potential of the 
Boardman River is presented. The focus of the analysis is on the 
factor that the developers considered, or should consider in making 
a responsible commitment to small-scale hydroelectric development. 
Development of the Boardman River would occur at the five dam 
sites. Two existing dams, owned by the county, previously generated 
hydroelectricity, as did a third before being washed out. One dam 
has never been utilized. It is owned by the city which also owns the 
washed-out area. The study concludes that hydroelectric power is 
feasible at each. Grand Traverse County and Traverse City would 
engage in a joint venture in developing the resource. Chapter I 
presents a detailed description of the developers, the river resource, 
and the contemplated development. Chapter II is an analysis of the 
factors affecting the decision making process. Chapter III summa- 
rizes the impact o: the more significant barriers and incentives and 
presents recommendations that, if implemented, will favorably affect 
decisions to develop small-scale hydroelectric generation capability. 


31765 (DOE/RA/04934—34) Case study analysis of legal and 
institutional obstacles and incentives to the potential hydroelectric 
development at High Falls State Park, Georgia. (Energy Law Inst., 
Concord, NH (USA). Franklin Pierce Law Center). May 1980. 
Contract AS02-78RA04934. 62p. NTIS, PC A04/MF AO1. 

The decision processes, legal constraints, and institutional 
factors involved in the development of hydroelectric plant at High 
Falls State Park, Georgia, are studied. Those factors which promote 
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or discourage the development of a site are clarified. The four sites 
under discussion are located on the Towaliga River in the Park in 
Monroe County, about 50 miles south of Atlanta. The feasibility 
study notes that the site under consideration (the dam) is technically, 
environmentally, and economically feasible, but that the old power- 
house site, which was not studied because its 110 feet head 

the limits under the DOE Program Research and Devel t 
Announcement t offered ter economic benefits without 
adding additional environmental costs. At i the Department 
of Natural Resources decision involves consideration of the 
historic, recreational, and environmental values, the authority to 
develop and sell, the budgetary appropriation, the market for the 
energy, the arene the project, and the political implications of 
such development. These variables are assessed with develop- 
ment of the project in view. 


31766 (DOE/RA/04934—35) Case study analysis of legal and 
institutional obstacles and incentives to the development of the Cornell 
Law Inst., Concord, 


AS02-78RA04934. 85p. NTIS, PC AOS/MF AO1. 

The Cornell hydroelectric facility and flowage is located in 
Chippewa County, Wisconsin, with the power plant located in the 
city of Cornell, Wisconsin, on the Chippewa River. Northern States 
Power Company of Wisconsin is the owner of the Cornell project as 
well as the owner and operator of the dam, flowage, and power 
= six miles upstream at Holcombe, Wisconsin. The project has 

nm generating electricity at the rate of 100 million kW per year 
since commercial operation began in August of 1976. This operation 
results in the annual saving of nearly 3 million dollars over the cost 
of alternative oil-fired energy production. 


31767 (DOE/RA/04934—36) Case study analysis of the legal 
and institutional obstacles and incentives to the devel it of the 
hydroelectric power at the Maxwell locks and dam, Pennsylvania. 
(Energy Law Inst., Concord, NH (USA). Franklin Pierce Law 
Center). May 1980. Contract AS02-78RA04934. 7lp. NTIS, PC 
A04/MF AOI. 

The legal, institutional and financial obstacles, and incentives 
to the gy ee of hydroelectric power at the Maxwell locks and 
dam on the Monongahela River are analyzed. The study is one of 
five studies prepared by the Energy Law Institute pursuant to a 
contract with the National Conference of State Legislators. Each of 
the five studies views dam development by a different category of 
developer. These categories include a ee agg public utility, a 
state, a private deve ~ and a cooperative. The Maxwell case 
study concerns potential development by Allegheny Electric Coop- 
erative. Thus, the analysis of obstacles and incentives is focused on 
those factors which have particular impact on a cooperative. Sub- 
jects covered include a description of the site; Ueveloper description; 
the feasibility study; the economic feasibility; financing; Federal 
licensing by FERC; state licensing; local interest and requirements; 
the effect of locks and dam operation by the Army Corp of Engi- 
neers; and power marketing. 


ECONOMICS AND MANAGEMENT 


31768 (DOE/EIA—0171(78)) Hydroelectric plant construction 
cost and annual production expenses, 1978. Twenty-second annual 
supplement. (Department of Energy, Washington, DC (USA). 
Energy Information Administration). Nov 1979. 174p. NTIS, PC 
A08/MF A0Ol1. 

At the end of 1978 there were 1146 hydroelectric plants 
owned and operated by electric utilities, including Federal and state 
agencies in the United States. Detailed data are presented for 1978 
on plant investment, annual production expenses, and related infor- 
mation for 476 selected major hydroelectric plants. Of these, 470 are 
in the contiguous United States, 3 in Alaska, and 3 in Puerto Rico. 
Data for plants with an installed capacity of 10 MW or less are not 
reported in sufficient detail for inclusion in this publication. The 476 
hydroelectric plants reported account for 98% of the total installed 
capacity and nearly 100% of the total net generation for all hydro- 
electric plants in the US. Of the reported plants, 343 are non-Federal 
plants. Three of the plants included in this publication began com- 
mercial operation in 1978 and are newly reported. Thirty-five plants, 
which were not included in previous supplements, have been includ- 
ed in this publication. No hydroelectric plant retirements were 
reported in 1978. 


31769 (DOE/RA/04934—02) Fundamental economic issues in 
the development of small scale hydro. (Energy Law Inst., Concord, 
NH (USA). Franklin Pierce Law Center). May 1980. Contract 
AS02-78RA04934. 28p. NTIS, PC A03/MF AOl1. 

Some basic economic issues involved in the development of 
small-scale hydroelectric power are addressed. The discussion repre- 
sents an economist’s view of the investment process in this resource. 
Very little investment has been made in small-scale hydro develop- 
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REFER ALSO TO CITATION(S) 32820 


lated to small scale 
ations for parsing fish upstream around dams. 
Division Publication No. 1567. Hi G. (ed.). (Oak Ri 


le S. 
National Lab., TN {USA} Aug 1980. Contract W-7405-ENG- 
87p. NTIS, PC AOS AOl. 
The possible requirement of facilities to move migrating fish 
prteneee senna Gite Soy Was eter Se Setenenes Se 
retrofitting small dams for hydroelectric generation. Basic design 
tions are reported that should be evaluated on a site- 
basis if upstream fish passage facilities are being considered 
r a small scale hydroelectric project (defined as an existing dam 
retrofitted to generate 25 MW or less). Information on 
ife history and geographic distribution of fish species that 
may require passage is presented. Biological factors important in the 
design of upstream passage facilities are discussed: bubble dis- 
ease, fish s' speed, oxygen consum pel Ah and diel and 
hoto behavior. general types of facilities (fishways, fish 
iocks, and fish lifts) appropriate for upstream fish passage at small 
scale hydroelectric projects are described, and size dimensions are 
presented. General design criteria for these facilities (including fish 
imming ability and vior) and general location of facilities at a 
site are discussed. Basic cost considerations for each type of passage 
facility, including unit cost, operation and maintenance costs, and 
costs for supplying attraction water, are indicated. 


31770 (ORNL/TM—7396) Analysis of environmental issues re- 
hydroelectric development. II. Design consider- 


SOLAR ENERGY 


31771 (NP—24451) Indian solar energy resources index, 1975- 
1979, (Tata oy Saas Inst., Bombay (India)). May 1980. 86p. 
NTIS (US Sales Only), PC A05/MF A0Ol1. 

A bibliography of 746 references on major Indian solar 
energy resource pen is presented. The references are i 
to the various solar energy disciplines. An author index is included. 


(WHK) 
31772 Solar energy technology handbook. Part A. Engineering 
fundamentals. Dickinson, W.C.; Cheremisinoff, P.N. (eds.). New 


York, NY; Marcel Dekker, Inc. (1980). 882p. 

The handbook is intended as a reference work that covers the 
field of solar engineering as well as peripherally related fields. Part 
A is divided into six main units: (1) The Solar Resource; (2) Solar 
Thermal Collectors; (3) Photovoltaics; (4) Bioconversion; (5) Wind 
Energy; and (6) Solar Energy Storage Systems. Individual topics 
under each unit are abstracted separately. (LS) 


31773 Solar energy and the biosphere. Halacy, D.S. Jr. (Solar 
Energy Research Inst., Golden, CO). pp 3-13 of Solar energy 
technology handbook. Part A. Engineering fundamentals. Dickin- 
son, Wc. Cheremisinoff, P.N. (eds.). New York, NY; Marcel 
Dekker, Inc. (1980). 

The interaction of the sun with che earth's biosphere is 
discussed. The relation of solar radiation to photobiological process- 
es is considered. Specific processes described include energetics 
of photochemistry, vision, phototropism and photosynthesis. The 
various forms in which energy appears and is stored in the biosphere 
are reviewed, including solar, ocean thermal, wind, hydropower, 
fossil fuels, internal heat in the earth, tidal power, nuclear and fusion 
energy. (SPA) 


31774 California solar business directory. Yudelson, J.; Kitchin, 
M. Sacramento, CA; Solar Business Office (1980). 194p. (NP— 
24991). $10.00. 

This directory lists over 1200 firms and individuals in Califor- 
nia with an express commercial interest in solar energy. The busi- 
nesses are listed alphabetically and also by specialty. California state 
solar programs are described. Other sections discuss business interest 
groups, consumer guidelines for buying solar, government loans for 
solar businesses, solar legislation 1979-80, and solar housing develop- 
ments. (WHK) 
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RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 31998 


31775 (DOE/ET/20090—6) Alternative Solar Indices. Lantz, 
L.J. (Solar Environmental Engineering Co., Inc., Fort Collins, CO 
(USA)). 1 Jul 1980. Contract AC02-77ET20090. 15p. NTIS, PC 
A02/MF AO1. 
Possible alternative Solar Indices which could either be a 
rturbation from the currently defined Solar Index or ible 
indices based on current technologies for other media markets are 
discussed. An overview is given of the current project, including the 
logic that was utilized in defining its current structure and then 
alternative indices and definitions are presented and finally, recom- 
mendations are made for adopting alternative indices. 


31776 (DOE/ET/20090—7) Solar Index prediction methodology 
for early delivery. Lantz, L.J. (Solar Environmental Engineering 
Co., Inc., Fort Collins, CO (USA)). 1980. Contract AC02- 
77ET20090. 13p. NTIS, PC A02/MF AO1. 

Since the beginning of the Solar Index project in 1978, it has 
been one of the primary objectives to deliver the Indices in mid- 
afternoon local standard time. This was desirable because it would 
make it possible to have the numbers broadcast in the early evening 
news. A short description of the current project is presented and 
then a summary of the work that led to the early delivery of the 
Solar Index is given. 


31777 (DOE/ET/20090—8) Solar Index generation and deliv- 
ery. Lantz, L.J. (Solar Environmental Engineering Co., Inc., Fort 
Collins, CO (USA)). 1980. Contract AC02-77ET20090. 19p. NTIS, 
PC A02/MF AOl1. 

The Solar Index, more completely defined as the Service Hot 
Water Solar Index, was conceptualized during the spring of 1978 
with direction from a US Government interoffice agency committee 
which was headed by the Department of Energy. The purpose was 
to enhance public awareness of solar energy usability. Basically, the 
Solar Index represents the percentage of energy that solar would 
provide in order to heat an 80-gallon service hot water load for a 
given location and day. The Index is computed by utilizing SOL- 
COST, a computer program, which in addition to solar service hot 
water systems, has the ability to estimate thermal performance of 
space heating, cooling, and heat pump systems. It also supplies 
economic analyses for these solar energy systems. The Index is 
generated daily for most large metropolitan locations in the country. 
The definition of the Index, how the project came to be, what it is at 
the present time, and a plan for the future are presented. Also 
presented are the models used for the generation of the Index, a 
discussion of the primary tool of implementation (the SOLCOST 
Program), and future efforts. 


31778 (ORAU/IEA—80-10(M)) Stochastic sun: understanding 
the intermittent resource. Boyd, D.A. (Oak Ridge Associated Uni- 
versities, Inc., TN (USA). Inst. for Energy Analysis). Jun 1980. 
Contract AC05-760R00033. p. NTIS, PC A04/MF AO1. 

The concept of the ideal system is introduced as a device for 
separating resource limits from system effects. The limitations on 
ideal system performance arising from intermittency are examined 
and the relationship between real systems and ideal systems are 
discussed. The general nature of the results of such an approach and 
of their implications for solar utilization are illustrated. (MHR) 


31779 (SOLAR/0010—80/06) Environmental data for sites in 
the National Solar Data Network. (Automation Industries, Inc., 
Silver Spring, MD (USA). Vitro Labs. Div.). Jun 1980. Contract 
AC01-79CS30027. 271p. NTIS, PC A10/MF AO1. 

Available meteorological data are tabulated for reporting sites 
in the National Solar Data Network as follows: insolation, tempera- 
ture, wind, and relative humidity. (MHR) 


31780 (SOLAR/0010—80/07) Environmental data for sites in 
the national solar data network. (Automation Industries, Inc., Silver 
Spring, MD (USA). Vitro Labs. Div.). Jul 1980. Contract ACO1- 
79CS30027. 265p. NTIS, PC A12/MF AO1. 

The Department of Energy’s National Solar Data Program 
established solar energy systems in residential and commercial build- 
ings across the United States. These solar sites are linked to Vitro 
Laboratories Division's computer in the National Solar Data Net- 
work (NSDN). Vitro collects and analyzes data from this network to 
determine the thermal performance of each of the solar systems. The 
network consists of: (1) sensors which measure key performance 
parameters at a selected site; (2) a Site Data Acquisition Subsystem 
(SDAS); (3) telephone transmission circuits; and (4) a Central Data 
Processing System (CDPS). For the majority of parameters, raw 
data is collected approximately every five minutes. Solar insolation 
and certain other parameters, which are subject to rapid variance, 
are sampled every 32 seconds. Environmental information collected 
at the sites for the reporting month are presented. The environmen- 
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tal data for the NSDN are presented in the form of tables for each 
solar site. The solar sites are grouped into 12 zones, each of which 
consists of several adjacent states (as shown in Figure 1). The solar 
energy sites are in alphabetical sequence within each zone. The 
tables provide available meteorological data for reporting sites in the 
NSDN as follows: (1) the insolation table presents the total, diffuse, 
direct, maximum, and extra-terrestrial radiation for the solar site. It 
also shows the ratio of total extra-terrestrial radiation, as a percent. 
(2) The temperature table gives the average, daytime, nighttime, 
maximum, minimum and inlet-water temperatures for the solar site. 
Additional tables are presented for some of the sites, supplying either 
wind or relative humidity data or both. (WHK) 


31781 Solar geometry and time. Bush, G.E.; Richards, L.M. 
(Lawrence Livermore Lab., CA). pp 39-64 of Solar energy technol- 
ogy handbook. Part A. een, ee Dickinson, W.C.; 
Cheremisinoff, P.N. (eds.). New York, NY; Marcel Dekker, Inc. 
(1980). 


The geometric aspects that influence the solar energy incident 
on a collecting surface are considered. These include the effects of 
latitude and longitude, and the effects of the earth’s orbit around the 
sun and its rotation. The equations for solar geometry and time are 

resented and applied to determine the orientation of tracking col- 
Coren which optimizes the incident solar energy. (SPH) 


31782 New U.S. network for solar radiation 
Lufkin, D.H. (National Oceanic and Atmospheric Administration, 
Rockville, MA). pp 167-172 of Solar energy technology handbook. 
Part A. Engineering fundamentals. Dickinson, W.C.; Cheremisinoff, 
P.N. (eds.). New York, NY; Marcel Dekker, Inc. (1980). 

The history of solar radiation measurements in the United 
States is reviewed. A program for rehabilitation of the observation 
network and the previous data is discussed. (SPH) 


31783 Instrumentation for solar radiation measurements. Anson, 
D. (Lawrence Berkeley Lab., CA). pp 173-197 of Solar energy 
technology handbook. Part A. Engineering fundamentals. Dickin- 
son, W.C.; Cheremisinoff, P.N. (eds.). New York, NY; Marcel 
Dekker, Inc. (1980). 

A survey of solar radiation measuring instruments and a 
description of common types are presented. Sources of measurement 
errors, arising from instrumental, operational and environmental 
causes, are considered. (SPH) 


31784 Infrared radiation measurements. Anson, D. (Lawrence 
Berkeley Lab., CA). pp 199-213 of Solar energy technology hand- 
book. Part A. Engineering fundamentals. Dickinson, W.C.; Chere- 
misinoff, P.N. (eds.). New York, NY; Marcel Dekker, Inc. (1980). 

Thermal and photon detectors of infrared radiation are con- 
sidered. The characteristics of infrared radiometers are discussed. 
Approaches to eliminate undesirable signals from conductive and 
convective gains are described, including ventilating and shielding of 
the detector. Applications of infrared measurements are discussed. 
(SPH) 


measurements. 


ECONOMICS 


REFER ALSO TO CITATION(S) 31999, 32000 


31785 § (SERI/TP—733-698) Implementing state solar financial 
D programs 


incentives and RD and . Roessner, J.D. (Solar Energy 
Research Inst., Golden, CO (USA)). May 1980. Contract AC02- 
77CHO00178. 23p. (CONF-800635—2). NTIS, PC A02/MF AOl. 

From Conference of the American Society of Heating, Re- 
frigeration and Air Conditioning Engineers; Denver, CO, USA (22 
Jun 1980). 

The following subjects are discussed: changing federal-state 
relationships in energy, state and federal policy concerns in solar and 
renewable energy, the framework of research on the policy imple- 
mentation process, description of state solar financial incentive pro- 
— effects of state background conditions on implementation of 
inancial incentive programs, the effect of organizational and admin- 
istrative factors on implementation of state solar financial programs, 
description of RD and D programs in selected states, background 
characteristics and the implementation of RD and D programs, and 
the effect of organizational and administrative factors on implemen- 
tation of state solar RD and D programs. (MHR) 


31786 Construction costs in commercial solar. King, T.A.; Car- 
lock, J.B. III. Build. Syst. Des.; 77: No. 1, 11-31(Dec 1979). 

This paper summarizes the cost data collected to date, com- 
ered the costs of different systems, and presents an analysis of 
actors that may have an impact on solar system and subsystem 
construction costs. The cost factors discussed include the following: 
system type, new versus retrofit systems, economics of scale, collec- 
tor mounting, multi-function support structures, storage type and 
size, and control complexity. 
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ENVIRONMENTAL, LEGAL, AND 
INSTITUTIONAL ASPECTS 


REFER ALSO TO CITATION(S) 31788, 32820 


31787 (P—500-78-039) Regulations for the California Solar 
Energy Tax Credit. (California Energy Commission, Sacramento 
(USA)). Apr 1978. 20p. California Energy Commission, Sacramento. 
These regulations apply to solar systems installed before 
January 1, 1980. 
Guidelines and criteria for the California Solar Tax Credit 
Law are presented. (WHK) 


SOLAR ENERGY CONVERSION 


PHOTOVOLTAIC CONVERSION 


REFER ALSO TO CITATION(S) 31843, 32460, 32568, 32571, 
32572, 32573 


31788 (DHEW(NIOSH)—80-112) Industrial hygiene character- 
ization of the photovoltaic solar cell industry. Briggs, T.M.; Owens, 
T.W. (National Inst. for Occupational Safety and Health, Cincinnati, 
OH (USA). Div. of Surveillance, Hazard Evaluation and Field 
Studies). Mar 1980. 342p. NIOSH, Cincinnati, OH. 

The potential occupational health and safety hazards of pho- 
tovoltaic devices are evaluated. The information presented is based 
on a comprehensive literature review and yng Fite: of 
14 production or research and development facilities. investiga- 
tion covers the technology from base material preparation through 
final module assembly. Descriptions are given of major technologies 
under development and the associated chemical and physical agents 
to which workers could be exposed. In-depth sampling surveys were 
conducted. Industrial hygiene concerns connected with each major 
pope are presented. Available health effects literature is listed 
for the chemicals used in all reviewed technoiogies. The investiga- 
tion revealed that of the facilities surveyed, the industry presently 
appears to be generally well controlled, especially as to the single 
crystal silicon technology which is the most highly developed tech- 
nology in the industry. Comprehensive industrial hygiene sampling 
was performed in a few facilities regarded as representing the norm. 
With the exception of elevated exposures to silver during grid 
metalization in one facility and to arsenic during gallium arsenide 
wafer production in another facility, all other exposures monitored 
were well within the standards. It must be realized, however, that 
toxic compounds are used and continued surveillance within the 
industry during its growth should be maintained. 


31789 (DOE/ET/20279—97) Design of solar cells for use in 
photovoltaic/thermal collectors. Cox, C.H. III. (Massachusetts Inst. 
of Tech., Lexington (USA). Lincoln Lab.). 1980. Contract AC02-76- 
ET20279. 7p. (CONF-801102—19). NTIS, PC A02/MF AO1. 

From ASME winter annual meeting; Chicago, IL, USA (16 
Nov 1980). 

A promising design development for combined photovoltaic/ 
thermal (PV/T) collectors is one in which the photovoltaic cell is 
both the conversion device for electrical energy and the absorber of 
thermal energy. To accomplish this, the PV cell design is modified 
to use the approximately 25 percent of the air mass | spectrum at 
lambda > 1.1 pm that is currently rejected by the cell. The 
Paes gerne investigated are: cell back metallization, back surface 

— texture etching and anti-reflective ous, A model indicating 
increase in absorptance as a function of these parameters is 
prathoroe' together with the results of experimental measurements. 
ussion closes with the presentation of a PV/T collector design 
that incorporates the improved cells, has 10 J eng greater thermal 
output than current PV/T collectors, and exhibits no degradation in 
electrical output. 


31790 (DOE/ET/23004—T1) Thin films of InP for photovoltaic 
energy conversion. First quarterly technical progress report, July 5, 
1979-September 28, 1979. Manasevit, H.M.; Ruth, R.P.; Moudy, 
L.A.; Yang, J.J.J.; Johnson, R.E. (Rockwell International Corp., 
Anaheim, CA (USA). Electronic Devices Div.). Nov 1979. Contract 
AC02-79ET23004. 35p. NTIS, PC A03/MF AOI. 

A research study is in progress to develop a low-cost high- 
efficiency thin-film InP heterojunction solar cell, using the metalor- 
ganic chemical vapor deposition (MO-CVD) technique for InP film 

wth on suitable low-cost substrates. Heterostructure devices of 

S/InP and indium tin oxides (ITO)/InP are to be prepared by 
Stanford University under subcontract, using the InP films grown by 
MO-CVD. The first quarter's work is summarized. An existing 
reactor system was modified and upgraded, with provision for 
growth of GaAs intermediate layers and p-type doping capability 
using a premixed metalorganic Zn compound source, as well as a 
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Group V reactants. The all-fused deposition chamber 
to permit use of larger sescept 


substrates in the 

films have been characterized 
cnciyens, exmunatrn © te 
termination of transport properties by 

using se Ve Sar See Se a Fe ere i are 
reviewed. 


) i range 
were produced in epitaxial films on (100), 111A), and (111B) InP 
deposition 


range 715 to 730°C. The 


for low-cost solar cells. Second quarterly 
cal progress report for period November 3, 1979 through February 1, 
1980. Ruth, R.P.; Simpson, W.1.; Yang, J.J.J.; Moudy, aw John- 
son, R.E. (Rockwell International Corp., Anaheim, CA (USA). 
Electronic Devices Div.). Feb 1980. Contract AC03-79ET23045. 


66p. — eae came a ; 

researc sarees or the development of 
Se iycrystalline Si sol eter’ on low-cost substrate material. 

Pe ee 
emphasis been on ote re re) transport properties of p- 
type polycrystalline Si films (formed by SiH, pyrol in He) as 
fenctions of and I tration. The study 


simultaneously on polycrystalline high-purity alumina substrates in a 
range of average grain sizes (~ 1 ym to ~ 125 ym) and with a 
range of im ity doping concen concentrations from ~" 10" to >10™ 
cm, primarily at ~ 985°C. The doping concentrations are deduced 
nose leanne On aes eeeeee See 
doped single-crystal films on single-crystal 
— substrates. In addition to room 
measurements resistivity and carrier concentration (and thus 
sncbuihy) made routinsty on oll of Gin Mima, elected cat 
have been characterized in detail by measurements as a function 
contin many of the feat 77 to 420°K. The results to 
cont many of the features of the grain-boundary trapping 
for —— A. crystalline Si, including the existence 
mobilit + a a aeue doping concentration the 
tude o which verles with the seaman avcie dae ts Of Gane 
existence of barriers in the grain boundaries with heights that also 
are a function of doping concentration, and a strong dependence of 
free carrier concentration on the impurity doping concentration for 
values below that for which the mobility is a minimum. There are 
some pronounced differences in detail between the experimen 
results and the model, however, including that for the apparent area 
density of traps in the grain boundaries. 


31792 (DOE/JPL—1012-42) Low-Cost Solar Array Project. 
eee Mee SS See eee 1979 and proceedings of 
the 14th Project Integration Meeting. (Jet Propulsion Lab., Pasadena, 
CA (USA)). 1980. Contract AI01-76ET20356. 529p. (JPL-PUB—80- 
21). NTIS, PC A23/MF AOl1. 

Progress made by the Low-Cost Solar Array Project during 
the period August through November 1979, is described. Progress 
on project ~— and integration; technology development in 
silicon ee ee 9 ee and wor serra} 3 produc- 
tion process uipment development; 
pol and the stepe taken to integrate these efforts are detailed A 
report on the Project Integration Meeting held December 5-6, 1979, 
including copies of the visual materials used, is presented. 


31793 (DOE/JPL—1012-47) Price allocation January 
1980: Low-cost solar array project. Aster, R.W. (Jet bea ne Lab., 
Pasadena, CA (USA)). 15 Jan 1980. Contract AI01-76ET20356. 30p. 
NTIS, PC A03/MF A0O1. 

The price allocation guidelines (PAG) are an integrated set of 
specific cost tar, for several task areas within the Low-cost Solar 
Array (LSA) ject. PAG is a working tool of LSA Project 
oe designed to provide consistent and meaningful 
lines for costs of polycrystalline silicon material, sheet, cells, encap- 
sulants, and module manufacturing. It is expected that advanced 
photovoltaic concepts derived from industry and the research com- 
munity can be developed so that it will be possible by the end of 
1982 to demonstrate production processes, all process steps, and 
prototype equipment required to manufacture flat-plate photovoltaic 
modules. This demonstration would incorporate production rates 
and product quality consistent with a specific market price deter- 
mined by the cy ike This “ty of wae pen has been referred 
to as Technical A goal of $0.70 per watt (1980 
dollars) has been established for the cost of praerreenge A sa oon by 
photovoltaic modules. The processes for producing jules demon- 
strated to be technically ready must be amenable to scale-up so that 
this price goal can eventually be achieved in the marketplace. The 


31791 Lot th phe i Chemical deposition of thin- 
film polycrystalline Si oon techni- 
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guidelines described in this document allocate portions of that goal 
to each module component. Sheet materials derived from the follow- 
ing five technologies are considered: Czochralski, heat exchanger 
method (HEM), edge-defined film Y ggtetes (EFG), dendritic web, 
and silicon on ceramic (SOC). Each type of material provides a 
ique combination of projected silicon yield, cell efficiency, and 
ule packing efficiency. Also included are tables describing actual 
inflation rates from 1975 to 1979, and projected inflation rate to mid- 
1980. Project goals are now expressed in 1980 dollars rather than 
1975 dollars, and these tables enable conversion of dollar amounts 
from prior years (1974 to 1980) to their 1980 or 1975 equivalents. 


31794 (DOE/JPL/954331—80/11) Silicon materials task of the 
(Phase IV). Effects of impurities and 


processing ly report, April 
1980-June 1980. Hopkins, R.H.; Davis, J.R.; Rohatgi, A.; Campbell, 
R.B.; Rai-Choudhury, P.; Hanes, M.H.; Mollenkopf, H.C.; McCor- 
mick, J.R. (Westinghouse Research and Development Center, Pitts- 
burgh, PA (USA); Hemlock Semiconductor Corp., MI (USA)). Jul 
1980. Contract NAS-7-100-954331. 54p. NTIS, PC A04/MF AOl. 
The overall objective of this program is to define the effects 
of impurities, various thermochemical processes, and any impurity- 
rocess interactions upon the performance of terrestrial solar cells. 
results of the study form a basis for silicon producers, wafer 
manufacturers, and cell fabricators to develop appropriate cost- 
benefit relationships for the use of less pure, less costly solar grade 
silicon. Nine 4 ohm-cm p type silicon ingots were grown and 
evaluated in support of the experimental program this quarter. Of 
these, three were polycrystalline ingots doped with Cr, Mo, and V, 
respectively, produced under conditions which successfully eliminat- 
ed the metal-rich inclusions formed when growth of these heavily- 
doped specimens was attempted during the last quarter. Evaluation 
of ap tae gee ingots doped to the mid 10'* cm~* range with Ti 
or V showed little evidence for grain boundary one. Deep 
level spectroscopy on both as-grown wafers and solar cells showed 
little variation in impurity concentration from place to place across 
the ingot regardless of the presence of grain boundaries or other 
structural features. Deep level spectroscopy was also used to moni- 
tor the electrically active impurity concentrations in ingots to be 
used for process studies, aging experiments, and high efficiency cells. 
The basic aspects of a model to describe efficiency behavior in high 
efficiency cells have been formulated and a computer routine is 
being ee for back field type devices to analyze the func- 
— relationships between impurity concentrations and cell per- 
‘ormance. 


31795 (DOE/JPL/954334—79/13) Experimental process system 
development unit for producing semiconductor-grade silicon using the 
silane-to-silicon process. Quarterly progress report, October-Decem- 
ber 1979. (Union Carbide Corp., New York (USA)). 1979. Contract 
NAS-7-100-954334. 56p. NTIS, PC A04/MF AO1. 

This program consists of the engineering design, fabrication, 
assembly, operation, economic analysis, and process support R and 
D for an Experimental Process System Development Unit 
(EPSDU). EPSDU equipment specification, vendor development, 
and evaluation of quotations represent a significant effort which will 
permit the start of ordering EPSDU equipment during the next 

uarter. Initial mini-burner test results are encouraging. It appears 
that a fairly simple and cost-effective waste treatment system may be 
possible. Engineering design packages such as the P and I, electrical 
one-line, and layout are also progressing well. The free-space reactor 
PDU was assembled and is undergoing checkout. The modified seal 
and shaft of the reactor scraper ran with limited success. A computer 
modeling of the PDU has been prepared using a two-dimensional 
axisymmetric model with recirculation. Some test runs have been 
made. Work on determination of the critical silane decomposition in 
a fixed bed has been completed. The data generated follow the 
extension of the Murthy’s data. This data, along with the deposition 
rate data to be acquired, will be used in the fluid-bed reactor design. 
Present test data show that capacitive heating of the fluid bed and 
particle separation in a boot are very promising. 


31796 (DOE/JPL/954339—80/19) Evaluation of selected 
chemical processes for uction of low-cost silicon (Phase IID). 
Silicon material task Low-Cost Solar Array Project. Nineteenth quar- 
terly progress report, April 1-June 30, 1980. Blocher, J.M. Jr.; 
Browning, M.F.; Seifert, D.A. (Battelle Columbus Labs., OH 
(USA)). 31 Jul 1980. Contract NAS-7-100-954339. 18p. NTIS, PC 
A02/MF AO1. 

Early in this report period, the PDU was operated for a short 
time (one-half hour) before downstream constrictions prompted ter- 
mination. The problem was traced tc malfunction of the wetted-wall 
by-product condenser owing to the zinc chloride having a higher- 
than-anticipated viscosity near its melting point. Since then, a 
number of problems, minor in origin but major in effect, have 
hampered operation of the PDU. Steps are being taken to correct 
these deficiencies of design or mode of operation as they are re- 
vealed. Mathematical models were developed for testing against the 
data on the removal of zinc from silicon granules by vacuum heat 
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treatment. With a suitable model confirmed, it will be ible to 
extrapolate the results to the larger particle size and different zinc 
content expected in the eventual product. 


31797 (DOE/JPL/954343—80/18) Process feasibility study in 
support of silicon Task I. Quarterly technical progress report 
(XVIID, December 1, 1979-February 29, 1980. Yaws, C.L.; Li, K.Y. 
(Lamar Univ., Beaumont, TX (USA). Dept. of Chemical Engineer- 
ing). Mar 1980. Contract NAS-7-100-954343. 35p. NTIS, PC A03/ 
MF AOl. 

Anal of process system properties were continued for 
important chemical materials involved in the several processes under 
consideration for semiconductor and solar cell grade silicon produc- 
tion. Major activities were devoted to physical, thermodynamic and 
transport property data for silicon. Property data are —— for 
vapor pressure heat of vaporization, heat of sublimation, liquid heat 
capacity and solid heat capacity as a function of temperature to 
permit rapid usage in engineering. Chemical engineering analysis of 
the HSC process (Hemlock Semiconductor Corporation) for produc- 
tion of silicon was initiated. The process is based on hydrogen 
reduction of dichlorosilane (DCS) to produce the polysilicon. The 
chemical vapor deposition reaction for DCS is faster in rate than the 
conventional process route which utilizes trichlorosilane (TCS) as 
the silicon raw material. Status and progress are reported for prima- 
ry activities of base case conditions (30%), reaction chemistry (25%) 
and process flow diagram (20%). Discussions with HSC and con- 
struction of a process flow diagram are in progress. Preliminary 
economic analysis of the BCL process (case B) was completed. Cost 
analysis results are presented based on a preliminary process design 
of a plant to produce 1000 metric tons/year of silicon. Fixed capital 
investment for the plant is $14.35 million (1980 dollars) and product 
cost without profit is 11.08 $/kg of silicon (1980 dollars). Cost 
sensitivity onalels indicate that the product cost is influenced most 
by plant investment and least by labor. For profitability, a sales price 
of 14 $/kg (1980 dollars) gives a 14% F rate of return on 
investment after taxes. 


31798 (DOE/JPL/954356—80/13) Silicon-on ceramic process: 
silicon sheet growth and device development for the large-area silicon 
sheet task of the Low-Cost Solar Array Project. Quarterly report NO. 
15, April 1, 1980-June 30, 1980. Whitehead, A.B.; Zook, J.D.; Grung, 
B.L.; McHenry, K.; Schuldt, S.B.; Chapman, P.W. (Honeywell 
Corporate Material Sciences Center, Bloomington, MN (USA)). 31 
Jul 1980. Contract NAS-7-100-954356. 67p. NTIS, PC A04/MF 
AOl. 

The objective of this research is to investigate the technical 
feasibility of pies solar-cell-quality sheet silicon which could 
meet the DOE cost goals. The Honeywell approach is to coat one 
surface of eihoaiaal ceramic substrates with a thin layer of large- 
grain polycrystalline silicon from the melt. Results and accomplish- 
ments which occurred during the quarter can be summarized as 
follows: (1) two major problems associated with SCIM-coating wide 
(10-cm) substrates were identified and solved; (2) the longitudinal 
temperature profile in SCIM-II has been improved to prevent sub- 
strate warping, buckling, and cracking; (3) the transverse tempera- 
ture profile in SCIM II been improved to produce more uniform 
coatings; (4) a strategy to eliminate effects of thermal stress has been 
developed; (5) the best SOC cell has a total-area conversion efficien- 
cy of 10.5% (AMI, AR), for a cell area of 5 cm% (6) a number of 
experiments are being investigated for improving cell efficiency; (7) 
for the slow-cooldown experiment, the average efficiency of 29 AR- 
coated cells was 9.9%, with a standard deviation of 0.3%; (8) 
encouraging results were obtained on SOC material that had been 
treated in a hydrogen plasma at Sandia; and (9) thermal modeling 
has proven to be beneficial in designing modifications of SCIM II. 


31799 (DOE/JPL/954374— 10) Slicing of silicon into sheet ma- 
terial. Final report, January 9, 1976-September 30, 1979. Fleming, 
J.R.; Holden, S.C.; Wolfson, R.G. (Varian Associates, Lexington, 
MA (USA). Lexington Vacuum Div.). 21 Sep 1979. Contract NAS- 
7-100-954374. 568p. NTIS, PC A24/MF AOl. 

Complete results, from raw data to interpretation to recom- 
mendations, of a program to investigate the use of multiblade slurry 
sawing to produce silicon wafers from ingots are presented. During 
the course of this program, the commercially available state of the 
art process was improved by 20% in terms of area of silicon wafers 
produced from an ingot. The process was improved 34% on an 
experimental basis. Production of 20 wafers per centimeter length of 
100 mm diameter ingot is now possible on a production basis. 
Economic analyses presented show that further improvements are 
necessary to approach the desired wafer costs, mostly reduction in 
expendable materials costs. Tests which indicate that such reduction 
is possble are included, although demonstration of such reduction 
was not completed. A new, large capacity saw was designed and 
tested. Performance comparable with current equipment (in terms of 
number of wafers/cm) was demonstrated. Improved performance 
was partially demonstrated, but problems (both mechanical and of 
unknown origin) precluded full demonstration of improved perform- 
ance. 
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31800 (DOE/JPL/954777—80/8) Silicon halide-alkali metal 
flames as a source of solar grade silicon. Final report. Olson, D.B.; 
Miller, W.J.; Gould, R.K. (Aerochem Research Labs., Inc , Prince- 
ton, NJ (USA)). Jan 1980. Contract NAS-7-100-954777. 73p. (Aero- 
Chem-TP—395). NTIS, PC A04/MF AO1. 

The object of this program was to determine the feasibility of 
using continuous high-temperature reactions of alkali metals and 
silicon halides to produce silicon in large quantities and of suitable 
purity for use in the production of photovoltaic solar cells. Equilibri- 
um calculations showed that a range of conditions were available 
where silicon was produced as a condensed phase but the byproduct 
alkali metal salt was a vapor. A process was proposed using the 
vapor phase reaction of Na with SiC. Low pressure experiments 
were performed demonstrating that free silicon was produced and 
providing experience with the construction of reactant vapor gener- 
ators. Further experiments at higher reagent flow rates were per- 
formed in a low temperature flow tube configuration with co-axial 
injection of reagents. Relatively pure silicon was produced in these 
experiments. A high temperature graphite flow tube was built and 
continuous separation of Si from NaCl was demonstrated. A larger- 
scaled well-stirred reactor was built. Experiments were performed to 
investigate the compatibility of graphite-based reactor materials of 
construction with sodium. At 1100 to 1200 K none of these materials 
were found to be suitable. At 1700 K the graphites performed well 
with little damage except to coatings of pyrolytic graphite and 
silicon carbide which were damaged. 


31801 (DOE/JPL/954853—79/8) Investigation of proposed 
process sequence for the array automated assembly task: Phase II. 
Quarterly technical progress report for quarter ending December 29, 
1979. Mardesich, N.; Bunyan, S.; Sipperly, B. (Spectrolab, Inc., 
Sylmar, CA (USA)). Feb 1980. Contract NAS-7- 100-954853, 32p. 
NTIS, PC A03/MF AO1. 

A sulfur hexaflouride plasma etch was investigated as a 
possible surface treatment to improve the performance of the cell, 
the Radiation Technology Infrared Furnace was qualified for use in 
the process sequence, and work was initiated on junction clean up by 
laser scribing through the junction. An evaluation of the minority 
carrier diffusion length of silicon crystals received from various 
vendors was also included in this quarters activities. Results are 
presented and discussed. 


31802 (DOE/JPL/954854—80/7) Phase 2 of the array automat- 
ed assembly task for the Low Cost Silicon Solar Array Project. 
Seventh quarterly report. Petersen, R.C. (Solarex Corp., Rockville, 
MD (USA)). Jul 1980. Contract NAS-7-100-954854. 4lp. NTIS, PC 
A03/MF A0O1. 

Work during this quarter emphasized the evaluation of the 
Motorola metallization process, the major experimental task of the 
program. The Motorola process is a lengthy one, designed to assure 
reproducible metallization of solar cells, but it was found difficult to 
reproduce relative to a single step electroless nickel plating. It is also 
concluded, on the basis of experiments performed to date, that the 
product of the Motorola process is virtually identical to the product 
of a simple electroless nickel plating process. 


31803 (DOE/JPL/954862—79/8) Development of a model and 
computer code to describe solar grade silicon production processes. 
Final report. Gould, R.K.; Srivastava, R. (Aerochem Research 
Labs., Inc., Princeton, NJ (USA)). Dec 1979. Contract NAS-7-100- 
954862. 127p. (AeroChem-TP—392). NTIS, PC A07/MF AOl1. 

Models and computer codes which may be used to describe 
flow reactors in which high purity, solar grade silicon is produced 
via reduction of gaseous silicon halides are described. A prominent 
example of the type of process which may be studied using the codes 
developed in this program is the SiCl,/Na reactor currently being 
developed by the Westinghouse Electric Corp. During this program 
two large computer codes were developed. The first is the CHEM- 
PART code, an axisymmetric, marching code which treats two- 
phase flows with models describing detailed gas-phase chemical 
kinetics, particle formation, and particle growth. This code, based on 
the AeroChem LAPP (Low Altitude Plume Program) code can be 
used to describe flow reactors in which reactants mix, react, and 
form a particulate phase. Detailed radial gas-phase composition, 
temperature, velocity, and particle size distribution profiles are com- 
puted. Also, depositon of heat, momentum, and mass (either particu- 
late or vapor) on reactor walls is described. The second code is a 
modified version of the GENMIX boundary layer code which is 
used to compute rates of heat, momentum, and mass transfer to the 
reactor walls. This code lacks the detailed chemical kinetics and 
particle handling features of the CHEMPART code but has the 
virtue of running much more rapidly than CHEMPART, while 
treating the phenomena occurring in the boundary layer in more 
detail than can be afforded using CHEMPART. These two codes 
have been used in this program to predict particle formation charac- 
teristics and wall collection efficiencies for SiCl,/Na flow reactors. 
Results are described. 
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31804 (DOE/JPL/954877—78/3) Study program to and 
evaluate die and container materials for the growth of silicon ribbons. 
Addington, L.A.; Ownby, P.D.;Yu, B.B.; Barsoum, M.W.; Romero, 
H.V.; Zealer, B.G. (Eagle-Picher Industries, Inc., Miami, OK 
(USA). Miami Research Labs.). Dec 1979. Contract NAS-7-100- 
954877. 129p. NTIS, PC A07/MF AOl1. 

The Large Area Silicon Sheet Growth Task objective of 
lowering the cost of silicon photovoltaic material requires the devel- 
opment of materials which exhibit improved chemical and dimen- 
sional stability in contact with molten silicon. These materials ma 
find application as containers and/or shaping dies in proceses such 
as edge-defined film growth. The development and evaluation of 
proprietary coatings of pure silicon ide, silicon nitride and 
aluminum nitride on less pure hot pressed substrates of the respective 
ceramic materials are described. Silicon sessile drop experiments 
pond semmaame on coated test specimens under controlled oxygen 

ressures. X-ray diffraction and SEM Characterization was 
performed prior to testing. The reaction interfaces were character- 
and See CG Ee GP ee Sees ee ee 
Auger electron spectroscopy. Increasing oxygen partial pressure 
was found to increase the molten silicon contact angle, sienetelly 
a adsorbed oxygen lowers the solid-vapor interfacial free 

Adsorbed oxygen was also found to increase the degree of 
‘attad of molten silicon upon the chemical vapor deposited coatings. 
Prototypic containers and dies were delivered and cost projections 
show that reasonably priced, coated, molten silicon resistant refrac- 
tory material shapes are obtainable. 


31805 (DOE/JPL/954886—80/11) LSA a= area silicon sheet 
task continuous liquid feed Czochralski growth. Quarterly report, 
April-June 1980. Walters, D. (Siltec Corp i Menlo Park, CA (USA)). 
Jul 1980. Contract NAS-7- 100-954886. 24p. NTIS, PC A02/MF 
AOl. 

oe ae of this phase of the continuous liquid feed 

design and development of equipment and PS mses 9 

c ee An ultimately demonstrate the continuous growth of crystals, 
by the use of the Czochralski method, suitable for producing mono- 
crystalline silicon for use in solar cells. This involves the growth of 
at least 150 kg monocrystalline silicon ingots, 150 mm in diameter, 
obtained from a single growth container. Our approach to meeting 
this goal is to develop a furnace with continuous liquid replenish- 
ment to the growth crucible. Demonstrations the silicon po- 
lyrod feed mechanism continued this quarter providing continuous 
melt replenishment to the meltdown chamber, subsequent transfer of 
this melt, and the simultaneous growth of silicon ingots in the 
growth chamber. The frame to the CLF furnace was extended in 
order to accommodate 50 kg crystal ingots above the — 
hence enabling us to accomplish our goal of 150 kg 
Development work continued on various aspects of the melt are 
system. 


31806 (DOE/JPL/954888—79/9) Continuous Czochralski 
growth: silicon sheet growth developmen: of the large area silicon 
sheets task of the Low Cost Silicon Solar Array Project. Ninth 
October 1-December 31, 1979. Lane, R.L.; 

, Rochester, NY (USA)). 1979. Contract 


quarterly progress report, 
Roberts, E. (Kayex Corp 
NAS-7-100-954888. 32p. ‘NTIS, PC A03/MF AOl1. 

During this reporting period, four more 100 kg continuous 
runs were completed to satisfy the six required by the project 
extension. One of the four (2*) was performed using a new standard 
CG2000 RC grower, using accessory equipment and process tech- 


niques developed under this — The sixth and “eB 100 rok 
continuous run was performed with purified carbon parts 

ed in the best results to date. Run No. 62 resulted in P03: Seg eng 
pulled from 104.5 kg total charge weight (98.6% 

this 103 kg grown, 89.3 kg were monocrystalline. Moreover, 72.2 kg 
was OD material. Another encouraging result was that 85% of the 
eighth crystal was monocrystalline and 67% of the ninth and last 
crystal was monocrystaline after ninety seven hours of continuous 
growth. Impurity analysis data indicate that impurity omg Sn 
grown crystals during 100 kg continuous runs is insignificant. How- 
ever, the results indicate that impurities tend to accumulate in the 
crucible. Moreover, impurity analysis performed on new crucibles 
indicates that these new crucibles may not be as pure as the 
manufacturer's literature states. Solar cell efficiency data from two 
100 kg continuous runs were received this quarter with encour- 
aging results. The average efficiencies of all cells tested was 16.35% 
AMI, which is considerably higher than our 14% AM1 goal. More- 
over, the efficiencies remained at or near the same levels throughout 
the entire 100 kg continuous run. We expect to receive solar cell 
efficiency results from three more of the 100 kg continuous runs in 
the next quarter. 


31807 (DOE/JPL/955089—80/7) Silicon solar cell ee oe 
velopment, fabrication and analysis. ‘Sixth quarterly progress report, 
January-31 March 1980. Yoo, H.1.; Iles, P.A.; Ho, F.F. (Opucal 
Coating Lab., Inc., City of Industry, CA (USA). Photoelectronics 
Div.). 1980. Contract NAS-7-100-955089. 72p. NTIS, PC A04/MF 
AOl. 
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Solar cells were fabricated from HEM (C Systems), 
SOC (Honeywell) and semi-continuous CZ wafers CO), and 
their performance was characterized. Shallow junction, BSF and 
gettering steps were applied on HEM wafers, resulting in significant 
enhancement in carrier collection (Jsc) by the gettering process. 
Improvement in efficiency was achieved on solar cells by 
increasing active area of the cells (Photoresist techniques were used 
instead of metal shadow mask). Standard HAMCO solar cells were 
fabricated on wafers from one of HAMCO’s 100kg continuous runs. 
Performance of the solar cells, as a function of ingot growth se- 
uence and position within the ingots, indicated; (1) single crystalline 
MCO cells showed efficiency the same as conventional CZ 
control cells (usually even higher efficiencies were observed), (2) no 
significant performance degradation was observed on the cells from 
the last grown ingot, and (3) cells made from — talline 
sections indicated lower conversion efficiency. BSF study 
showed that the higher the resistivity of the starting substrates, the 
greater the relative improvement in cell performance, probably 
because of greater shift in Fermi levels at the back L/H junction 
(pp*) and the higher values of initial minority carrier diffusion 
length. This study also suggested that proper control of the BSF 
process could minimize the junction shunting problems. 


31808 (DOE/JPL/955282—80/6) LSA large area silicon sheet 
task enhanced I.D. slicing. Quarterly report No. 6, April-June 1980. 
Walters, D. (Siltec Corp., Menlo Park, CA (USA)). Jul 1980. Con- 
tract NAS-7-100-955282. 26p. NTIS, PC A03/MF AO1. 

The purpose of this program is to develop and demonstrate 
enhanced I.D. slicing that will significantly increase the number of 
usable slices per inch of ingot over industry practice. This process 
requi es a reduction in both blade and slice thickness and will be 
achieved through a combination of three key slicing technology 
elements: ingot rotation with minimum exposed blade area, dynamic 
cutting edge control, and the use of prefabricated insert blades. 
Demonstration runs continued this quarter on schedule. All runs 
utilized the principle of ingot rotation, with the incorporation of the 
cutting edge position control mechanism for precision slicing. Blade 
development and the pursuit of a functional wafer retrieval system 
continued as well. 


31809 (DOE/JPL/955491—80/1) Development of processes for 
the production of solar grade silicon from halides and alkali metals. 
First quarterly report, October 3-December 31, 1979. Dickson, C.R.; 
Gould, R.K. (Aerochem Research Labs., Inc., Princeton, NJ 
(USA)). Feb 1980. Contract NAS-7-100-955491. 15p. NTIS, PC 
A02/MF AOl. 

This program is directed toward the development of process- 
es involving high temperature reactions of silicon halides with alkali 
metals for the production of solar grade silicon in volume at low 
cost. Experiments are being performed to evaluate product separa- 
tion and collection processes, measure heat release parameters for 
scaling purposes, determine the effects of reactants and/or products 
on materials of reactor construction, and make preliminary engineer- 
ing and economic analyses of a scaled-up process. Samples of the 
silicon product will be delivered to JPL for evaluation of solar cell 
performance. During this reporting period the silicon reactor test 
apparatus reached operational capabilities after a shutdown for two 
months. Several design improvements were made while returning it 
to an operational stage. During the initial series of experiments 
complete product separation of the silicon from the salt was 
achieved and small samples (~ 3 to 40 g) of fused silicon were 
collected. The test apparatus is now being operated on a routine 
basis for periods of about twenty minutes. Finally, the initial work 
began on the engineering and economic analysis for scale-up of the 
silicon production process. 


31810 (DSE—4042-T3) Development of polycrystal GaAs solar 
cells. Quarterly technical progress report No. 1, January 15-April 30, 
1979. Miller, D.L.; Cohen, M.J.; Harris, J.S. Jr.; Ballantyne, J.; 
Hoyte, A.; Stefanakos, E. (Rockwell International Corp., Thousand 
Oaks, CA (USA). Electronics Research Center). May 1979. Contract 
EG-77-C-01-4042. 46p. NTIS, PC A03/MF AOl1. 

The objective of this program is to develop a thin film GaAs 
solar cell technology with the potential of yielding cells with 12 to 
15% efficiency and to develop thin film growth techniques which 
are compatible with the low cost ——— goal of $500/kW-peak. 
Progress is reported on a study of junction formation in large grain 
polycrysta! GaAs; characterization of the electronic properties of 
polycrystal GaAs grown by MBE on low cost foreign substrates; 
optimizing the structure of AlGaAs-GaAs heterojunction Schottky 
barrier solar cells; and a variety of grain boundary measurements, 
including Scanning Light Microscopy (SLM), Deep Level Transient 
Spectroscopy (DLTS), SIMS, and temperature dependent resistiv- 
ity. 


31811 (DSE—4042-T7) Development of polycrystal GaAs solar 
cells. Quarterly technical progress report No. 2 for May 1-July 31, 
1979. Miller, D.L.; Cohen, M.J.; Harris, J.S. Jr.; Ballantyne, J.; 
Hoyte, A.; Stefanakos, E. (Solar Energy Research Inst., Golden, CO 
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(USA)). Sep 1979. Contract EG-77-C-01-4042. 74p. NTIS, PC A04/ 
MF AOl. 


Investigation of grain boundaries in GaAs, growth of small- 
grained GaAs, and solar cell fabrication on small-grained material 
continued this quarter. Some highlights were the fabrication of MS 
cells of small-grained GaAs grown on Mo, the fabrication of MIS 
cells using spin-on oxides, and the determination of interface state 
density at a high-resistance grain boundary. Initial measurements 
show that series resistance and shunt leakage seriously degrade the 
pense of cells made from small-grain polycrystal MBE GaAs, 
eading to efficiencies less than 1%. 


31812 (DSE—4042-T9) Indium phosphide/cadmium sulfide thin- 
film solar cells. technical progress report No. 1, June 1979- 
August 1979 . Zanio, K. (Hughes Research Labs., Malibu, CA 
(USA)). Nov 1979. Contract EG-77-C-01-4042. 23p. NTIS, PC A02/ 
MF AOI. 


Cadmium sulfide and InP thin films were prepared by thermal 
evaporation and planar reactive deposition, respectively. Polycrys- 
talline CdS films up to 10 ym thick showed absorption losses of less 
than 10% over the 0.6- to 1.0-um a range. A threefold 
increase in lateral grain size was achieved when CdS/ITO/GLASS 
structures were partially recrystallized in flowing H2S/Ar at 550°C. 
InP deposited onto (100) InP semiinsulating substrate at substrate 
temperatures as low as 260°C was n-type with room-temperature 
mobilities as high as 1500 cm*/Vsec. The CdS and InP films were 
integrated into an all-thin-film InP/CdS/ITO/GLASS structure. 


31813 (DSE—4042-T20) Spray solar cell research: CdS/CwS 
cells by ion ex D. rly report No. 1, October 1- 
December 31, 1979. Maruska, H.P.; Young, A.R. II. (Exxon Re- 
search and Engineering Co., Linden, NJ (USA). Advanced Energy 
Systems Labs.). 1979. Contract EG-77-C-01-4042. 44p. NTIS, PC 
A03/MF AOl1. 

A study of the applicability of the Chemical Spray Deposi- 
tion-Ilon Exchange Technique to the formation of high efficiency, 
low cost CuzS/CdS solar cells has been undertaken. A Chemical 
Spray Deposition (CSD) apparatus and an Ion Exchange annealing 
station have been designed, and construction of these facilities is 
nearing completion. The object is to form films of CdO and CuO by 
spraying appropriate solutions onto a heated substrate, and then to 
convert these oxides into CdS and CueS through ion exchange by 
annealing in H2S vapor. Such films will then be the basis for 
fabricating CueS/CdS solar cells. Temporary spray and annealing 
-“ ment has been used while the permanent facilities are complet- 

. CdO oxide films with thicknesses of 0.1 to 0.5 microns have been 
deposited. There is preferred crystal growth in the [111] direction on 
glass substrates. However, on SnO2 coated glass, a [200] preferred 
orientation is obvious. The crystallite size is 5 to 10 microns, and 
porous spheres 10 to 20 microns in diameier are visible on the 
surface. After annealing in H2S, the films are converted to CdS, but 
the reaction is not complete after 2 h. The optical transmission is 
now characteristic of CdS. The grain size was found to increase to 
the 100 micron range, but the surface spheres remain. A mixture of 
CuO and CuO was formed in a preliminary spraying. The film 
converted to the digenite and djurleite phases of copper sulfide. 
Much improved control of the deposition process will result when 
the permanent facilities come on-line. 


31814 (DSE—4042-T22) Supported growth of polycrystalline 
silicon sheet on low-cost ceramic, carbon, or reusable substrate. Quar- 
terly report No. 1, September 26-December 31, 1979. Chapman, P.W.; 
Heaps, J.D.; Schuldt, S.B.; Zook, J.D. (Honeywell Corporate Mate- 
rial Sciences Center, Bloomington, MN (USA)). 1 Feb 1980. Con- 
tract EG-77-C 01-4042. 36p. NTIS, PC A03/MF AO1. 

The overall objective of this La aoe is to identify and 
develop high-throughput, supported-growth methods for producing 
low-cost, large-area polycrystalline silicon sheet on ceramic, carbon, 
or reusable substrates. The first method being investigated is the 
SCIM cone Dears (SCIM is an acronym for Silicon Coating 
by Inverted Meniscus.) With this technique, a low-cost ceramic 
substrate is silicon-coated in a continuous manner by passing the 
substrate over a molten silicon meniscus which is contained in a 
narrow fused-silica trough. During this reporting period, several 
mullite substrates were silicon-coated with this method. The best 
coatings were approximately 100 ym thick with large columnar 
grains up to 0.5 cm wide and several cm long. Structural character- 
ization of these coatings shows that these large grains are heavily 
twinned with boundaries perpendicular to the surface of the layer. 
Minority-carrier diffusion length measurements made on photo- 
diodes fabricated from these coatings indicate diffusion lengths of 
about 25 ym. The short-circuit current densities of the diodes were 
about 23 mA/cm%, with open-circuit voltages of approximately 0.49 
V. With the substrates positioned horizontally as they pass over the 
meniscus trough, instability usually occurs, causing a buildup of 
molten silicon immediately downstream from the trough. This soli- 
con eventually spills over onto key parts of the coater. By tilting the 
substrate at angles of 10, 15, and 20° stability can be achieved. A 
theoretical study of meniscus shapes conducted during this reporting 





OCTOBER 31, 1980 


period suggests that wihcs snradse trough ary er ep 
pressure and substrate height, a SCIM-coating with horizontal 
strates should also be possible. 


31815 (DSE—4042-T27) Cadmium sulfide/copper sulfide hetero- 
junction cell research. Quarterly technical progress report, October 1- 
December 31, 1979. Thornton, J.A. (Solar Ener ye Inst., 
Golden, CO (USA)). 28 Feb 1980. Contract EG_77-C-01-4042. 35p. 
NTIS, PC A03/MF AO1. 
Extensive modifications to the multi-source reactive sputter- 
ing deposition apparatus, including the installation of a larger 
a. chamber on the existing pumping system, have been com- 
pleted. The new chamber provides improved inter-source shielding, 
an improved substrate mounting and heating system, and a vacuum 
interlock for introducing substrates. The investigation of CdS resis- 
tivity control by In doping has been continued. It has been estab- 
lished that the resistivity of CdS coatings d ited from an In 
doped target by reactive sputtering in an Ar - HS _working gas is 
very sensitive to the H2S injection rate. Thus coatings varying in 
resistivity from 10° 2-cm to 10~' 2-cm were deposited from a target 
doped with 1 at. % In as the H2S injection rate was varied by only 
25%. Microprobe analysis confirmed that the In content in the 
coatings was identical to that in the target. The resistivity variations 
are believed to result from variations in the Cd vacancy level and 
the associated vacancy acceptor compensation of the In donors. The 
sputter-deposited solar cells fabricated thus far are characterized by 
a low short circuit current. Cell current-voltage characteristics and 
capacitance-voltage measurements under solar illumination indicate 
that the cause is a poor junction collection efficiency due primarily 
to a low junction electric field in the heat-treated cells. 


31816 (DSE—4106-T1) cong ary of silicon pear ver porno 
and thin-film solar cell processes. Third quarterly technical status 
report, April 1-June 30, 1978. Solomon, S.J. (Spire Corp., Bedford, 
MA (USA)). Nov 1978. Contract EG-77-C-01-4106. 52p. NTIS, PC 
A04/MF A0Ol. 

This report reviews the rationale for selection of the two-step 
recrystallization process that is being developed, presents the results 
of the latest first-step recrystallization experiments, and outlines the 
calculations appropriate to the design of second-step thermal process 
experiments. Results of a computer run for first-step recrystallization 
are also presented. The report concludes with an updating of the 
results obtained from the thermal and pulsed electron beam anneal- 
ing of shallow implanted GaAs. 


31817 (DSE—8033-1/3) Cadmium sulfide/copper sulfide hetero- 
junction cell research. Technical progress report, yaa: 1-Novem- 
ber 30, 1979. Anderson, W.W.; Jonath, A.D. (Lockheed Missiles and 
Space Co., Palo Alto, CA (USA). Research Labs.). Feb 1980. 
Contract EG-77-C-01-4042. 38p. (LMSC-D—682102). NTIS, PC 
A03/MF AOl1. 

Several all sputter deposited CuzS/CdS cells have been pre- 
pared to date with J/sub SC/ = 3 mA/cm? under simulated AM1 
illumination. The best AM1 conversion efficiency obtained is 0.6%. 
This is shown to be typical of sputtered CdS in CueS/CdS cells 
investigated to date. The sputtered CueS appears to be satisfactory 
for solar cell applications. Presented evidence indicates that the poor 
conversion efficiency is due to a low-junction electric field intensity 
on the CdS side of the heterojunction. A multilayer CdS structure 
has been developed which may allow the tailoring of the junction 
electric field intensity to a selected high value to obtain high- 
junction collection efficiency. Other areas of cell development ad- 
vances included: (1) determination of effect of Cu cones in CueS on 
CueS/CdS cell performance; (2) solution of CdS pinhole problem; 
and (3) open circuit voltage improvement by heat treatment. 


31818 (HEDL-TC—1548) Current solar cell measurement meth- 
ods review and evaluation. Green, D.R.; Michaels, T.E.; Olsen, L.C.; 
Price, L.S. (Hanford Engineering Development Lab., Richland, WA 
(USA)). May 1980. Contract AC14-76FF02170. 159p. NTIS, PC 
A08/MF AO1. 

Selected measurement methods commonly applied to solar 
cells are studied. Basic theoretical models are emphasized, and 
methods for determining important parameters are outlined. Meth- 
ods are reviewed for measurement of resistivity, Hall effect, Seebeck 
effect, dark current-voltage characteristics, illuminated current-volt- 
age characteristics, and spectral photoresponse. State-of-the-art in 
each area is reviewed. (WHK) 


31819 (SAN—1712-1) Development of high efficiency GaAs po- 
lycrystal solar cells. Quarterly technical report No. 1, January 23- 
April 23, 1978. (Rockwell International Corp., Thousand Oaks, CA 
(USA). Science Center). 20 Jun 1978. Contract ET-78-C-03-1712. 
Sip. NTIS, PC A04/MF AO1. 

The objective of this program is to develop a thin film 
polycrystal GaAs solar cell technology with the potential of pane 
cells with 12 to 15% efficiency and to develop thin film growt! 
techniques which are compatible with the low cost production goal 
of $100-300/K W peak. During the first quarter, we have emphasized 
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the application of spatial resolution Auger spectroscopy, SIMS, 
a t = pulsed laser measurements Atenas 


transport properties at grain boundaries 
in GaAs. These techniques are described and the first measurement 


boundary rted. We have also successfully 
oe highly oriented poly GaAs on hite with a rs ted 
grain structure by molecular beam ep taxy (MBE). This growth 
ieosiinalesion on the MBE layers are 


of grain resistance is 


a oe apie rary of high efficiency GaAs po- 
lycrystal solar cells. Quarterly technical and topical report No. 3, July 
24-October 23, 1978. (Rockwell International Corp., Thousand Oaks, 
CA (USA). Science Center). Jan 1979. Contract ET CORTE 
54p. NTIS, PC A04/MF AOI. 

The objectives of this pro are to develop a thin film 
polycrystal GaAs solar cell technology with the potential of yi 
cells with 12 to 15% efficiency and to develop thin film gro 
techniques which are compatible with the low cost porte gs goal 
of $100-300/KW peak. ing this quarter, measurements of the 
electronic properties of polycrystal GaAs were continued. Progress 
has been made in achieving a theoretical unders of majority 
and minority carrier transport at grain boundaries. Studies have been 
initiated of various solar cell structures on polycrystal GaAs such as 
MOS and M-AlGaAs-GaAs Schottky barriers. A study of junction 
formation in polycrystal GaAs has begun using ideal Al nets 
barrier fabricated in-situ in the MBE chamber. 


31821 (SAN—1712-T1) Development of high efficiency solar 
cells. Final technical report, January 23, 1978-January 2, 1979. Miller, 
D.L.; Cohen, M.J.; Harris, J.S. Jr.; Loferski, J.; Ballantyne, J.; Bhar, 
T.; Stefanakos, E. (Rockwell International Corp. , Thousand Oaks, 
CA (USA). Science Center). Apr 1979. Caakeea "ET-78-C-03-1712. 
184p. NTIS, PC A09/MF AO1. 

During the first year of this rogram, emphasis has been on 
developing new polycrystal Bead techniques, developing new 
anal techniques to study grain boundaries and fundamental 
studies of the physical mechanisms by which grain boundaries limit 
solar cell performance. Molecular beam epitaxy (MBE) has proven 
to be a very attractive technique for fundamental studies of both 

grain boundaries and unique device structures. Several high spatial 
pa Beam analytical techniques have been developed and are pro- 
viding information on the electrical properties of grain boundaries. 
Auger potential profiling has provided the first experimental verifi- 
cation of the Fermi level pi at a grain boundary. Cathodocon- 
ductivity, photovoltage, and photocurrent measurements with a 
scanning laser microscope have provided data on minority carrier 
transport near grain boundaries. Transient capacitance and deep 
level transient spectroscopy measurements are yielding data on 
carrier lifetime, trap levels and densities at grain boundaries. The 
successful development of these measurement techniques is key to 
understanding the physics of grain boundaries. Device fabrication 
has been initiated during the last 6 months of the program. Initial 
investigation of Schottky barrier cells on large grain polycrystal 
GaAs revealed essentially identical resuits for cells which included 
several in boundaries vs. those entirely within single crystal 
regions. most enco g result to date is 6.5% AM1 efficiency 
for a non-AR coated MIS fabricated on large grain MBE saieerpia 
GaAs. In addition, both ITO-oxide-GaAs and metal-AlGaAs-GaAs 
cells have demonstrated encouraging values of V/sub oc/ and could 
yield high efficiency cells. 


31822 (SAN—3042-3) Amorphous silicon solar cells by eo 
implantation. Quarterly No. 3, July 1 30, 1 
Kirkpatrick, A.R.; Melas, A.A. (Spire Corp., Bedford, MA (USA). 
Jan 1980. Contract AC03.79E123042. 27p. NTIS, PC A03/MF AO1. 
During the third quarter of this program a large number of 
implantation matrices were evaluated and material investigations 
initiated. The usefulness of ion implantation in the amorphization and 
hydrogenation of devices was established. Indeed both of these 
processes can controllably and reproducibly be carried out. The 
amorphized material shows superior visible-light absorption behav- 
ior compared to crystalline silicon. Hydrogenation with subsequent 
furnace annealing produces higher open-circuit voltage, in selected 
devices, than the polycrystalline material. The use of infrared spec- 
troscopy established the presence and type of silicon-hyd 
bonding. The implantation experiments will continue during the final 
quarter of this program, with the aim of optimizing the performance 
of hydrogenated amorphous silicon solar cells by ion implantation. 


31823 Ce ee Near-term implementation of produc- 
tion cost reduction for photovoltaic concentrator array. Cairns, B.R. 
(Varian Associates, Palo Alto, CA (USA). Solid Suse Lab.). Jul 
1980. Contract AC04-76DP00789. 78p. NTIS, PC AOS/MF AOl. 

gress on the development of a standardized process for 
fabricating GaAs/AlGaAs concentrator solar cells at a lower cost is 
reported. As of the end of the program, high-quality GaAs ingots 
weighing 1.0 to 1.5 Kgm and 2.0 to 2.5 in. diameter were routinely 
grown. A high-througput liquid-phase epitaxial reactor was complet- 
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ed and considerable process development work was performed to 
characterize growth parameters. Larger-area organometallic growth 
of thin AlGaAs layers led to improved cell efficiencies for this 
material. An improved cell metallization structure and process was 
developed to give reliable low contact resistances, stable at tempera- 
tures of 400°C and above. The silicon nitride AR coating was also 
improved. Considerable effort was spent on package development to 
obtain a oe cell suitable for easy installation in an array. 
Conaplately § pac moos cells from liquid and organometallic epitaxial 
material gave efficiencies in the 18 to 20% range at suns 
concentration. 


31824 (SERI/TR—8232-1-T1) Fabrication and characterization 
of ITO/silicon SIS solar cells. Final report, October 1, 1978-April 30, 
1980. DuBow, J.B. (Colorado State Univ., Fort Collins (USA). 
Ea = of Electrical Engineering). Jun 1980. Contract AC02- 
77CH00178. 153p. NTIS, PC A08/MF AO1. 

The objectives of this research were to optimize the perform- 
ance of ITO/polycrystalline silicon solar cells, identify perforitaance 
limitations, identify major stability problems which would inhibit 
terrestrial application of these devices, evaluate the impact of indium 
supply and price on terrestrial applications, aad evaluate the eco- 
nomic viability of ITO sputter deposited solar cells. These goals 
were successfully achieved during the course of this multipronged 
effort. Both area scaling with efficiency maintenance were achieved 
by process modifications including surface Geen and in-situ 
passivation techniques. Indium tin oxide on Wacker polycrystalline 
silicon solar cells were fabricated which achieved 13.7% efficiency 
for 11 cm? devices. Typical open circuit voltages were 0.525 volts, 
short circuit currents, 34 mA/cm?, and fill factors of 0.75. In the 
course of this project, three device measurement techniques which 
assisted in improving cell efficiency and which have broad applica- 
bility to all photovoltaic devices were introduced. These were 
automated admittance and surface state analysis, noise spectral densi- 
ty analysis, and automated I-V and C-V analysis. These measure- 
ments were combined with Auger/ESCA, EBIC and flying spot 
scanner, and other measurement techniques to identify grain bound- 
aries, intragrain defects, edge leakage, and interface losses which 
were subsequently alleviated through process improvements. It is 


concluded from this work that prototype production of cells and 
modules based on this technology would be warranted in the near 
term. 


31825 Solar selective black cobalt: preparation, structure, and 
thermal stability. Smith, G.B.; Ignatiev, A.; Zajac, G. (Department 
of Physics, University of Houston, Houston, Texas, 77004). J. Appl. 
Phys.; 51: No. 8, 4186-4196(Aug 1980). 

In the quest for an electroplated selective black coating stable 
to 500 °C in air, black cobalts have been prepared by three tech- 
niques to yield (a) plated cobalt sulphides, (b) plated cobalt oxide- 
hydroxide, and (c) cobalt oxide prepared by thermal oxidation of 
electropolated cobalt metal. The optical properties of the various 
coatings are analyzed before and after exposure to air for extended 
periods of time at temperatures in the 300 °—5S00 °C range. The 
sulfide black cobalt is not acceptable as a high-temperature selective 
absorber due to severe thermal degradation. The plated oxide is a 
gees selective absorber to about 400 °C, and the thermally oxidized 

lack to a slightly higher temperature, but degrades at 500 °C. 
Structure studies via scanning electron microscopy (SEM), Auger 
electron spectroscopy (AES), and x-ray photoemission spectroscopy 
(XPS) are reported which yield a full account of the coatin 
chemistry before and after heating. The studies reveal that the high 
solar absorptance of the acceptable black cobalt coatings is due to a 
continuation of a porous outer layer grading into nondense oxides of 
cobalt; either or Co3O,, depending on the film. Absorption is 
intrinsic but not due to metal particles as in black chrome. A limited 
amount of optical degradation occurs upon heating the oxide black 
cobalt in air due to oxidation of hydroxide. However, the major 
degradation problem is shown to be substrate oxidation in contrast to 
black chrome where film oxidation is the principal problem. 


31826 High-efficiency AlGaAs/GaAs concentrator solar cells by 
organometallic vapor phase epitaxy. Saxena, R.R.; Aebi, V.; Cooper, 
C.B. III; Ludowise, M.J.; Vander Plas, H.A.; Cairns, B.R.; Maloney, 
T.J.; Borden, P.G.; Gregory, P.E. (Varian Associates, Inc., Solid 
State Laboratory, Palo Alto, California 94303). J. Appl. Phys.; 51: 
No. 8, 4501-4503(Aug 1980). 

Con version efficiency of 23% at 369 suns has been achieved 
for packaged AlGaAs/GaAs solar cells fabricated by organometallic 
vapor phase epitaxy. The design considerations and the solar cell 
performance in concentrated sunlight are described. 


31827 Nonideal diode factors. Boeer, K.W. (University of Dela- 
ware, Newark, Delaware 19711). J. Appl. Phys.; 51: No. 8, 4518- 
4522(Aug 1980). 

It is shown that nonideal diodes with an A factor in the 
exponent larger than two can be explained when the junction 
recombination starts to saturate. In the photovoltaic cells in which 
the density of minority carriers can be varied indpendent of the bias 
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voltage, this behavior becomes transparent and is used as an example 
for the proposed model. 


31828 Advanced photovoltaic concentrator cells. Technical prog- 
ress report, Ist and 2nd quarterly reports. Frank, R.; Goodrich, J. 
Contract XJ-9-8058-1. Burlington, MA; Microwave Associates, Inc. 
(1980). 78p. (NP—25003). 

This report covers the first six months of the first phase of a 
multi-year R and D program to develop Advanced Photovoltaic 
Concentrator Cells using single crystal silicon. The final goal of this 

TO, is the development of a silicon cell capable of operation at 
efficiency (at 27°C), at an incident intensity of 100 W/cm? in an 
AM2 spectrum. The objective of the first phase of th program is to 
fabricate the double back grooved EMV/J cell and extend the unique 
aspects and its cooling/interconnect mount, to demonstrate efficien- 
cies over 22% @ 500 suns, and to show that efficiencies over 25% 
are realizable. The basic design approach uses a cell with (1) no 
obscured front surface area and the best possible AR properties, in 
order to obtain maximum short circuit current; (2) negligible series 
resistance losses in order to maintain the highest possible fill factor at 
high light concentration. In addition, a number of other features are 
incorporated, such as processing techniques which achieve long 
minority carrier lifetimes, leading to high values of open circuit 
voltage. The basic structure is based on the EMVJ (etched, multiple 
vertical junction) Poy oe In this cell, narrow vertical-walled grooves 
are etched from the front surface and the groove walls are subse- 
quently p+ diffused and heavily plated. The entire back surface 
receives an n+ diffusion and is then plated, so that the cell can be 
soldered directly to a heat sink. Progress is reported in detail. 


BIOMASS PRODUCTION AND CONVERSION 
REFER ALSO TO CITATION(S) 31527, 31728, 32418 


31829 (CONF-800141—1) Screening Prosopis (mesquite) germ- 
plasm for biomass production and nitrogen fixation. Felker, P.; Can- 
nell, G.H.; Clark, P.R.; Osborn, J.F. (California Univ., Riverside 
(USA). Dept. of Soil and Environmental Sciences). Jan 1980. Con- 
tract FG01-78ET20023. 23p. NTIS, PC A02/MF AO1. 

From International congress for study of semi-arid and arid 
zones; La Serena, Chile (Jan 1980). 

The nitrogen-fixing trees of the genus Prosopis (mesquite or 
— are well adapted to the semi-arid and often saline regions 
of the world. These trees may produce firewood or pods for 
livestock food, they may stabilize sand dunes and they may enrich 
the soil by production of leaf litter supported by nitrogen fixation. A 
collection of nearly 500 Prosopis accessions representing North and 
South American and African germplasm has been established. Sev- 
enty of these accessions representing 14 taxa are being grown under 
field conditions where a 30-fold range in biomass productivity 
among accessions has been estimated. In a greehouse experiment, 13 
Prosopis taxa grew on nitrogen-free medium nodulated, and had a 
10-fold difference in nitrogen fixation (acetylene reduction). When 
Prosopis is propagated by seed the resulting trees are extremely 
variable in growth rate and presence or absence of thorns. Propaga- 
tion of 6 Prosopis taxa by stem cuttings has been achieved with low 
success (1 to 10%) in field-grown plants and with higher success (50 
to 100%) with young actively growing greenhouse plants. 


31830 (CONF-800334—19) Environmental assessment of stillage 
control. Barney, W.K.; Chang, H. (Argonne National Lab., IL 
ag 1980. Contract W-31-109-ENG-38. 12p. NTIS, PC A02/MF 
AOl. 


From 2. DOE environmental control symposium; Reston, 
VA, USA (17 Mar 1980). 

The US government is encouraging increased production and 
use of gasohol in an effort to make the United States more energy 
independent. The current national goal is to substitute gasohol for 
10% of the unleaded gasoline consumed in the United States by th 
end of 1980. Increased production of fuel ethanol in the years to 
come seems certain. In producing fuel ethanol (200 proof) from 
biomass feedstocks by fermentation, a liquid residue called stillage is 
produced. The concentration of BOD; in stillage is usually high 
compared to that in domestic waste, and this residue must go 
through a waste treatment process before discharge into bodies of 
water. While stillage has potential uses as an animal feed, soil 
amendment, and protein source for humans, the liquid remaining 
after useful stillage components have been extracted must still be 
treated before discharge to the environment. This paper identifies 
the types of stillage that are produced as well as their control. The 
concept of stillage control in the context of this paper includes both 
the uses and environmental control technology needs of stillage. 


31831 (CONF-800761—1) Technical paper on energy farming of 
desert species. Felker, P. (California Univ., Riverside (USA). Dept. 
of Soil and Environmental Sciences). 1980. Contract FG0O1- 
78ET20023. 9p. NTIS, PC A02/MF AOI. 
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From Energy farms workshop of California Energy Commis- 
sion; Sacramento, CA, USA (14 Jul 1980). 

Properties of five desert tree le; are tabulated. Potential 
resource areas are Classified into 4 major areas by water supply and 
discussed in order of i peer resource potential. Conclusions and 
recommendations are presen’ ) 


— a) Arid land plants: promising new tools 
for economic and basic research. Felker, P. (California 
ate Riverside (U A) t. of Soil and Environmental Sciences). 
1980. ant. FG01-78E 3. 23p. NTIS, PC A02/MF AOI. 
Symposium on the economic development of desert 

plants; — » USA (4 Aug 1980). 

An overview is presented of arid land plant development 
stressing products and plant physiological and ecological concepts 
unique to arid land plants. Integration of new arid land —_ into 
polyculture management systems is suggested utilizin, iali 
plant functions, e.g., yal resistance, resistance to inity, ability 
to fix nitrogen, frost tolerance and capability to produce a cash crop. 
Impacts on arid land plant productivity on political systems of 
developing countries are discussed and recommendations are pre- 
sented for overcoming institutional constraints facing arid land plant 
development. (MHR) 


31833 (COO—2917-16) Biological conversion of biomass to 
methane, Final report, June 1, 1976-January 31, 1980. Pfeffer, J.T. 
(Illinois Univ., Urbana (USA). Dept. of Civil wine J Feb 
1980. Contract EY-76-S-02-2917. 143p. NTIS, PC A0O7/MF AOl. 

An experimental methane fermentation system was construct- 
ed for the purpose of evaluating the processng requirements and 
conversion efficiencies associated with production of methane from 
various organic feed stocks. The fermentation reactors had an oper- 
ating volume 0.775 m*. This permitted operation with an approxi- 
mate continuous feed of milled organics yy beef feedlot 
manure, corn stover, wheat straw and alfalfa hay. A thermochemical 
pretreatment was applied to the corn stover and wheat straw in 
order to increase the biodegradability of these substrates. Workin 
with these large units provided sufficient volumes of fermen 
slurry for evaluation of the dewatering properties of these slurries. 
Kinetic data were obtained by operating four reactors at different 
retention times. These data were used to calculate a first order rate 
constant and the percent of substrate volatile solids that were biode- 
gradable. These data were obtained on beef feed iot manure at 40°C 
and 60°C nominal fermentation temperatures. Data from the fermen- 
tation of corn stover showed that the biodegradability of the stover 
volatile solids was only 36 percent at the thermophilic fermentation 
temperature. The first order rate constant was found to be 0.25 
day~*. Thermochemical pretreatment increased the biodegradability 
of stover volatile solids to 71 percent. The final substrate tested was 
a green crop that was field dried - alfalfa. Significant foaming 
problems were encountered with this material. The volatile solids 
were found to be 74 percent biodegradable at a fermentation tem- 
perature of 60°C. (MHR) 


31834 (COO—4070-11) Biological production of liquid fuels 
from biomass. Annual report, September 1, 1978-August 31, 1979. Pye, 
E.K.; Humphrey, A.E. (Pennsylvania Univ., Philadelphia (USA)). 
1979. Contract EY-76-S-02-4070. 113p. NTIS, PC A06/MF AOl. 

The production of liquid fuels from renewable resources such 
as poplar wood and lignocellulosic wastes from a refuse hydropulper 
were studied. The particular scheme being studied involves the 
conversion of a cellulosic residue, resulting from a solvent deligni- 
fied lignocellulosic feed, into either high concentration sugar syrups 
or into ethyl and/or butyl alcohol. The process is aimed at achieving 
total raw material utilization and maximization of high value by- 
product recovery. Specific goals of the investigation are the demon- 
stration of the process technical feasibility and economic practicality 
and its optimization for maximum economic yield and efficiency. 
The construction of a pilot apparatus for solvent delignifying 150g 
samples of lignocellulosic feeds has been completed. Also, an analy- 
sis method for characterizing the delignified product has been select- 
ed and tested. Delignified samples are now being prepared and tested 
for their extent of delignification and susceptibility to enzyme hy- 
drolysis. 


31835 (DOE/ET/20002—T1) Sugarcane spacing. II. Effects of 
spacing on the plant. Irvine, J.E.; Benda, G.T.A. (Department of 
Agriculture, New Orleans, LA (USA)). 1980. Contract AIOI- 
77ET20002. 19p. NTIS, PC A02/MF AO1. 

Intrarow spacing with 19 cm between plants on a 183-cm row 
produced significantly higher yields of biomass, net cane and sugar/ 
ha when compared to intrarow spacings of 38 and 76 cm. Equidis- 
tant spacings of 19, 38, 76, and 152 cm produced significant differ- 
ences in fiber % cane, stalk diameter, and leaf area index, as well as 
yields of biomass, net cane and sugar/ha. There was no significant 
effect on the sugar content of cane. Ten equidistant spacings ranging 
from 26.7 to 179.1 cm produced increases in plant population, 
biomass, net cane and sugar/ha with decreased spacing. Stalk diame- 
ter, shoot number, and plant weight decreased as interplant distance 
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decreased. Varietal differences in yield of cane and sugar/ha were 
more pronounced with closer than with wider spacings. There was a 
significant correlation (r = 0.71*) between performance of a variety 
on closer and wider spacings, indicating selections made on wide 
rows should perform adequately on closer rows. 


31836 (DOE/ET/20076—T1) Water and land availability for 
aaa farming. Final report. Schooley, F.A.; Mara, S.J.; Mendel, 
D.A.; Meagher, P.C.; So, E.C. (SRI International, Menlo Park, CA 
(USA)). ee 1979. Contract ACO1-78ET20076. 288p. NTIS, PC 
A13/MF A 

The aia and economic availability of land and water 
resources for energy farming were determined. Ten water subbasins 
possessing favorable land and water availabilities were ranked ac- 
cording to their overall potential for biomass production. The study 
results clearly identify the Southeast as a favorable area for biomass 
farming. The Northwest and North-Central United States should 
also be considered on the basis of their highly favorable environmen- 
tal characteristics. Both high and low estimates of water availability 
for 1985 and 2000 in each of 99 subbasins were prepared. Subbasins 
in which surface water consumption was more than 50% of surface 
water supply were eliminated from the land availability analysis, 
leaving 71 subbasins to be examined. The amount of acreage poten- 
tially available for biomass production in these subbasins was deter- 
mined through a comparison of estimated average annual net returns 
developed for conventional agriculture and forestry with net returns 
for several biomass production options. In addition to a computer- 
ized method of ranking subbasins according to their overall potential 
for biomass production, a methodology for —— future energy 
farm locations was developed. This methodology included a general 
area selection procedure as well as specific site analysis recommen- 
dations. Thirty-five general factors and a five-step site-specific analy- 
sis procedure are described. 


31837 Simulating photosynthetic quantum conversion. Calvin, 
(Univ. of California, Berkeley). Acc. Chem. Res.; 11: TY 
Efforts to set up a physical system in which the two quantum 
processes involved in photosynthesis are separated in space so that 
the oxygen-generating system will be in one place and the hydrogen, 
or reducing system in another place are described. Various systems 
which have been or might be used to simulate photosynthesis are 
described. These include a bilipid membrane into which two differ- 
ent sensitizing centers have been inserted, a spherical micellular 
material with electron sink 0. source on one surface and sensitizer on 
the other surface, a crosslinked copolymer of styrene-butadiene- 
acrylic acid, and a semiconductor crystal which has a valence bond 
and a conduction bond for the sink and source. Each system is 
discussed briefly with discussion of results of experiments demon- 
strating directly the photoinduced electron transfer from porphyrin 
in a micelle to a quinone in aqueous solution by directly measuring 
the photoreduction of the quinone being included. (BLM) 


31838 (DOE/TIC—11238) Report of the Energy Research Advi- 

sory Board on gasohol. (Department of Energy, Washington, DC 
(USA). 29 Apr 1980. 37p. NTIS, PC A03/MF AOl. 

The principal conclusions of the Study Group are as follows: 

(1) Ethanol production as a near-term (mid-1980's) partial solution to 
the liquid fuels problem (based on current incentives) will probably 
reach 200 to 300 million gallons per year by 1985. Thereafter, about 
800 million gallons of ethanol could be produced per year. This level 
of ethanol production would displace an equivalent of 26,000 barrels 
of oil per day or less than one percent of US gasoline consumption; 
and (2) utilizing the best available technology before 1985 the net 
energy balance is about zero for ethanol produced from corn and 
other crops in fermentation/distillation plants. If the fermentation/ 
distillation plants are fueled by coal or wood, each gallon of ethanol 
produced could save roughly 0.5 gallons of oil. 


31839 (DOE/TIC—11242) Carbohydrate crops as sources of 
fuels. Lipinsky, E.S. (Battelle Columbus Labs., OH (USA)). 1 Apr 
1978. Contract W-7405-ENG-92-077. 8p. NTIS, PC A02/MF A0Ol. 

Evaluation of yields and costs of sweet sorghum and sugar- 
cane production using narrow interrow spacing yielded favorable 
results leading to a tentative go decision for development of sweet 
sorghum as an energy crop. Sugarcane’s limited geographical range 
relegates it to a secondary position for now. Experimental produc- 
tion of sweet sorghum is being expanded into North Dakota (long 
day length and short growing season) and into Kansas and Nebraska 
drylands. Farm Bureau trials in Illinois, lowa, and Ohio will test 
farmer acceptance. Grain sorghum-sweet sorghum hybrids to stretch 
the fermentation season are being evaluated. The benefits of narrow 
interrow spacing necessitate the development of integrated planting, 
harvesting, processing, storage, and conversion stystems. Develop- 
ments Outside the scope of this paper are underway in these areas. 


31840 (DSE—3902-T1(Vol.1)) Technical-economic assessment 
of the production of methanol from biomass. Executive . Final 
research report. Wan, E.I.; Simmons, J.A.; Price, J.D.; Nguyen, T.D. 
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Applications, Inc., McLean, VA yg Py Jul 1979. 

server ET-78-C-01-3002. 27p. NTIS, PC A02/MF 
The results are presented of a Prsiden 0. by an study 
which assessed the engineering and economic feasibilities of the 
roduction of methanol from biomass utilizing exis aoe, eee. 
ie three major components of the biomass to methanol system 
assessed are the availability of biomass feedstocks, the thermochemi- 
cal conversion of biomass to methanol fuels, and the distribution and 
markets for methanol fuels. The results of this study show that 
methanol fuel can be produced from biomass using commercially 
available technology in the near term, and could be produced 
economically in significant quantities in the mid-to-late 1980's when 

advanced technology is available. 


31841 (DSE—3002-T1(Vol.2)) Technical-economic assessment 
of the —— of methanol from biomass. Assessment of biomass 
resource and methanol market. Final research report. Wan, E.1.; 
Simmons, J.A.; Price, J.D.; Nguyen, T.D. (Science Ap lications, 
Inc., McLean, VA (USA)). 12 Fal 1979. Contract ET-78- €-01-3002. 
70p. NTIS, PC A04/MF AOl1. 

Detailed information is presented on the following: feasibility 
of biomass feedstocks for methanol production, biomass availability 
and costs, potential demand for methanol from biomass, comparison 
of potential — demand and supply, and market penetration 
assessment. (MHR 


31842 (DSE—3002-T1(Vol.3)) Technical-economic assessment 
of the production of methanol from biomass. Conversion process 
analysis. Final research report. Wan, E.1.; Simmons, J.A.; Price, J.D.; 
Nguyen, T.D. (Science Applications, Inc., McLean, VA (USA)). 12 
Jul 1979. Contract ET-78-C-01-3002. 353p. NTIS, PC A16/MF AOl1. 

A comprehensive engineering system study was conducted to 
assess various thermochemical processes suitable for converting bio- 
mass to methanol. A summary of the conversion process study 
results is presented here, delineating the technical and economic 
feasibilities of producing methanol fuel from biomass utilizing the 
currently available technologies. (MHR) 


31843 (NYSERDA—79-7) Estimates of the costs of renewable 
energy technologies for New York State. Funkhouser, D. (Urban 
Systems Research and Engineering, Inc., Cambridge, MA (USA)). 
Jul 1979. 485p. bony N a State Energy Research and Development 


Am, Se 
Sadia a Urban Systems Research and Engineering on 


the costs of renewable energy technologies in New York state are 
summarized. The input will be used by the First New York State 
Energy Master Plan and will assist the State Energy Office in 
determining the appropriate role and likely level of market penetra- 
tion for renewable energy technologies through 1995. The costs 
associated with individual renewable energy technologies are identi- 
fied and life cycle costs are presented for most renewable energy 
technologies. Technologies discussed are: solar active space and 
water heating for residential and commercial users; solar active heat 
generation for industrial process heat; solar passive space heating; 
solar photovoltaics energy conversion; resource recovery; small 
hydroelectric generation; wood and other biomass energy; wind; and 
geothermal energy. 


31844 (P—500-80-017) Potential of energy farming in the south- 
eastern California desert. Lew, V. (California Energy Commission, 
Sacramento (USA)). Apr 1980. 60p. California Energy Commission, 
Sacramento. 

The California Energy Commission is currently analyzing the 
use of energy farms to provide future sources of energy for Califor- 
nia. Energy farms can be defined as growing plants and converting 
them to various forms of energy. The use of marginal desert lands in 
southeastern California for the siting of energy farms using acacia, 
Eucalyptus, euphorbia, quayule, jojoba, mesquite, or tamarisk is 
considered. Two hypothetical scenarios using either rainfall, or 
rainfall and groundwater as water sources were described to deter- 
mine the maximum amount of energy produced from estimated 
amounts of suitable land in this area. Considering both scenarios, the 
maximum range of energy produced is .03 to 0.4 Quads. It is 
recommended that (1) genetic research be continued to increase 
biomass yields of these and other candidate plants grown in the 
desert; and (2) small test plots be established at varying desert 
locations to collect yield growth, and survival data. Once this 
information is known, the identification of the best plant(s) to use for 
energy farming in the California desert area will be known, as well 
as the cost and quantity of energy produced. 


31845 (SERI/TP—332-599) Biomass gasification: yesterday, 
today, and tomorrow. Reed, T.B. (Solar Energy Research Inst., 
Golden, CO (USA)). Mar 1980. Contract AC02-77CHO00178. 9p. 
(CONF-800246—1). NTIS, PC A02/MF AOI. 

From Forest Products Research Society: Energy from forest 
products; Atlanta, GA, USA (Feb 1980). 

The solid fuels, biomass and coal, can be converted by 
gasification into clean gaseous fuels that are easier to distribute and 
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required for many technical processes. The simplest method of 
conversion is air gasification, producing a low-energy gas well suited 
for direct-heat or engine applications but unsuitable for pipeline use. 
Oxy; apf ification produces a medium-energy gas composed pri- 

CO and th, which can be used industrial pipelines for 
pera Ah of turbines for power and heat cogeneration or for chemi- 
cal synthesis of methanol or ammonia. Steam or hydrogen gasifica- 
tion are also possible but external heat and energy sources are 
required. Slow pyrolysis produces a medium-energy gas, charcoal, 
and oil. Gases resulting from fast pyrolysis contain a high concentra- 
tion of olefins (primarily ethylene), which are quite useful for 
synthesis of fuels or chemicals. This paper presents some of the most 
pertinent material from the three-volume SERI report, A Survey of 
Biomass Gasification. 


31846 (SERI/TR—98340-1) Feeding value of dried distillers’ 

grains (DDG) in beef feedlot rations. Final Ward, G.M.; 

Matsushima, J.K. (Solar Energy Research Inst., Golden, CO 

ps Jun 1980. Contract AC02-77CH00178. 17p. NTIS, PC A02/ 
AOl. 

Dried distillers’ grains (DDG) replaced flaked corn in the 
feed for steers in the Colorado State University feedlot at rates of 
0%, 15%, and 30% of finishing rations. Steers were randomly 
assigned to six pen treatments with each treatment replicated. No 
significant differences in weight gains, feed efficiency, or general 
health were observed between treatments. Likewise, differences in 
carcass quality were negligible. Under the conditions of this experi- 
ment ad prevailing prices, DDG was worth $113/ton. If its full 
value as a protein supplement had been credited, it would have had a 
value of $131/ton. This compares to the market price at the time of 
$150/ton for DDG. 


31847 Biological energy conversion: the photosynthetic process. 
Ward, R.L. (Lawrence Livermore Lab., CA). pp 563-588 of Solar 
energy technology handbook. Part A. Engineering fundamentals. 
Dickinson, W.C.; Cheremisinoff, P.N. (eds.). New York, NY; Marcel 
Dekker, Inc. (1980). 

The following topics in photosynthesis are reviewed; light- 
harvesting pigments, plant pigments and reaction centers, chemical 
aspects, environmental effects on photosynthesis, and efficiency of 
photosynthesis. (MHR) 


31848 Energy farming. Hodam, R.; Lew, V. (California Energy 
Commission, Sacramento). pp 589- 614 of Solar energy technology 
handbook. Part A. Engineering fundamentals. Dickinson, W.C.; 
Cheremisinoff, P.N. (eds.). New York, NY; Marcel Dekker, Inc. 
(1980). 

The proposed plants and economics of energy farming are 
reviewed. Individual plants considered which are described in some 
detail are: sorghums and sudangrass, kenaf, sugar cane, sunflower, 
eucalyptus, euphorbia and guayule, American sycamore, loblolly 
pine, Populus species, red alder, water hyacynths, microalgae, and 
kelp. (MHR) 


31849 University of Kansas energy forest. Final report to the 
Ozarks Regional Commission. Manhattan, KS; Kansas State Univ. 
(1980). 78p. (NP—25044). 

The results are summarized of a four year study into the 
feasibility of using wood fuels to carry the peak load requirements of 
a proposed new central steam facility at the University of Kansas 
campus in Lawrence. The presumed primary fuel for this new plant 
is municipal solid waste. The major conclusion of this study is that 
the addition of a separately fired wood burning system capable of 
being used during the annual natural gas cutoff period (mid-winter) 
is technically and economically feasible. At the least it would 
eliminate the necessity of switching the existing facility to high cost 
fuel oil. Realistically it could also be operated in tandem with the 
natural gas unit, assuming part of the steam generating load on a 
regular basis, thus reducing the total demand for the natural gas and 
cutting total fuel costs. Plantation grown fuelwood may still be too 
expensive to be the sole source of wood fuel. However, this assump- 
tion is based upon only 4 years of data projected to an 8 year 
production cycle. (MHR) 


31850 Wood Waste/Agricultural Residue Task Force. Salem, 
OR; Oregon State Department of Energy (1980). 79p. (NP—25046). 

The work of the Alternate Energy Development 
Commission's Task Force on Wood, Agriculture Residues, and Solid 
Waste is summarized. Because energy plantations will not contribute 
significantly to Oregon's energy supply for the next ten to fifteen 
years, the Task Force did not include plantations in their estimate of 
the potential. The remaining resources can be considered residues. 
Annually available biomass resources included are collectible resi- 
dues not likely to be used for building materials or fiber. Because 
product uses for the biomass resources are expanding, flow control 
for solid waste and the availability of a long-term supply for crop 
and wood residues are considerations paramount to any capital 
investment in energy use of biomass. Uses which require large 
quantities of fuel will be concentrated in industries which can 
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control their fuel f meety as a production function. For example, the 
forest products industry will remain the major users of wood fuel. 
bite oF ees for oil and gas, however, many new and smaller 
users will be able to economically use local biomass resources. 


31851 Vascular plants pollution contro! and renewable 
sources of energy. Wolverton, B.C.; McDonald, R.C. NSTL Station, 
MS; National Space Technology Labs. (1980). 13p. (CONF- 
800482—4). 

From ‘Ap: 1380) world congress and exposition; Atlanta, 


GA, USA (21 A 19) 

Vasc sowed a. demonstrated their abili 
remove = rag hen and chemical wastewaters. ve 
such as the water pin my (Eichhornia crassipes), duckweed 
(Lemna sp., Spirodela sp., and Wolffia sp.), and cattail (Typha sp.) 
thrive in nutrient-rich waters and produce tremendous quantities of 
biomass under favorable climatic conditions. This method of 
wastewater treatment is currently being used exclusively at NASA's 
National Space Technology Laboratories (NSTL) with water hya- 
cinths and duckweed to treat daily over 759 m* of domestic 
wastewater and 114 m* of chemical wastewater in four separate 
systems. The harvested plants from these systems have been used in 
various biomass utilization projects over the past five years. In 
laboratory batch studies of digesting vascular plants with 
filters, NASA has found that 140 to 280 liters methane per dry 

ight can be obtained in an average of 23 days. Current NASA 
projects at NSTL seek to expand the technology required to design 
energy systems which produce methane through bioconversion with 
anaerobic filters and use the mineral residue as a nutrient source for 
producing new biomass. 


31852 Cattails as an energy source. Pratt, D.C.; Andrews, N.J. 
St.Paul, MN; Univ. of Minnesota (1979). 22p. (CONF-800142—1). 

From Institute of gas technology symposium; Orlando, FL, 
USA (Jan 1980). 

Recent research at the Universty of Minnesota has demon- 
strated that cattail (Typha spp.) is a promising candidate for wetland 
biomass production; it grows naturally in monoclultures, is highly 

roductive, has few insect pests and can be grown on mar lands. 

iomass yields from natural stands often exceed 40 to ectare (1) 
while yields from plants grown in ng paddies on organic soils 
range from 25 to 30 tons/hectare/year efficiency of cattail as a 
solar energy collector is due to its canopy architecture, 
habit, temperature tolerance and the fact that it no y is not 
limited by the availability of HzO. Current work focuses on the 
feasibility of establishing extensive stands of cattail on Minnesota 
peatlands. Economic considerations and environmental constraints 
are discussed. 


PHOTOCHEMICAL AND THERMOCHEMICAL 
CONVERSION 


31853 (CONF-790541—63) Light-dependent hydrogen produc- 
tion by C. reinhardi. Lien, S.; McBride, C. (Solar Energy Research 
Inst., Golden, CO (USA); Indiana Univ., Bloomington (USA). Dept. 
of Biology). 1979. Contract AC02-77CH00178. 9p. NTIS, PC A02/ 
MF AOl. 


From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The activity of hydrogenase in  non-synchronous, 
photoheterotrophically grown cells of C. reinhardi is a function of 
culture age. Rapidly growing cultures (exponential phase) exhibit 
lower hydrogenase activity than early stationary linee cultures. 
During prolonged dark anearobic incubation the hydrogenase activi- 
ty attains a maximal value in two to five hours. The activity declines 

rapidly after three to four hours of anaerobic incubation unless the 
es the —s medium is maintained above 6.0. In C. rein- 
di (strain 137 c) the source of electrons for hydrogen photopro- 
duction oe to be derived mainly from water oxidation. Howev- 
er, when the water-splitting complex of photosystem II is impaired 
by a mutational block, the organism can utilize intracellular organic 
reductants as substrate for He production in a light-dependent reac- 
pen involving both PSII and PS1. When photosynthetic electron 
transport is uncoupled from phosphorylation, a rate of 174 wmoles of 
pew wna evolved per mg chi per hour is observed. This rate of 
hydrogen photoproduction corresponds to 76% of the reductant 
generating capacity of PSII under steady-state photosynthesis. 


31854 (COO—4705-34) Solar thermal hydrogen production proc- 
technical report, January-December, 1979. 

., Pittsburgh, PA (USA). 
sntract ET-78-C-02-4705. 


ess. ual progress 

Parker, G.H. (Westinghouse Electric Co: 

Advanced Energy Systems Div.). 1979. 

217p. NTIS, PC A10/MF AOI. 
Westinghouse is currently under contract to DOE for tech- 

nology development of the Sulfur Cycle, a hybrid thermochemical- 


electrochemical process for the production of hydrogen and oxygen 
from water. Operational studies have been conducted and have 
resulted in definitions of operating modes for solar/hydrogen plants 
and in assessments of the day/night and annual variations in per- 
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sry cheney Ain oie rade. ger» fren Boenphons Rees bo 
plant subsystems. Conceptual design studies have been cond for 
process components that interface with the solar receiver. From 
related trade-off studies, a preferred configuration emerged that 
involves an intermediate working fluid (e.g., hot gas) between the 
solar receiver and the sulfuric acid decomposition reactor. The 
design of the reactor has been based on a shell and tube type heat 
exc! with catalyst placement on the shell side. A 
number of candidate materials for structural use in the acid decom- 
position reactor also have been evaluated experimentally. Screening 
tests and endurance tests with ‘wr os catalysts (to accelerate he 
rate of sulfur trioxide cracking) have been conducted with enco' 
ing results. Ager three dozen candidate materials for use in 
acid vaporizer have been tested for corrosion 
resistance to the expected environment. Detailed discussions of the 
results obtained during 1979 are presented. 


31855 ee at Solar cell utilizing photochemical 
generation of electricity. Final research report. Stevenson, K.L. 
(Purdue Univ., Fort Wayne, IN (USA). Dept. of Chemistry). 1979. 
Contract FG02-79R5101 14. thes NTIS, PC A02/MF AOl1. 

Mid wpreeag eer te eter optimization of iodine photo- 
galvanic ce effects of solute and solvent, solvent 
concentration, aeeatde a resistance and material, wavelength depen- 

dence, distance between electrodes, and temperature on cell per- 
umtes were examined experimentally. Results are presented and 
discussed. (WHK) 


31856 (DSE—4042-T24) Development of electrochemical photo- 
voltaic cells. Third technical progress report, November 1, 1979- 
January 31, 1980. Byker, H.J.; Schwerzel, R.E.; Wood, V.E.; Austin, 
A.E.; Brooman, E.W. (Battelle Columbus Labs., OH (USA)). 7 Mar 
1980. Contract EG-77-C-01-4042. 23p. NTIS, PC A02/MF AOl. 

The development of stable, efficient, electrochemical photo- 
voltaic cells based on silicon and gallium arsenide in non-aqueous 
electrolyte systems is being investigated. The effect of surface condi- 
tion of silicon electrodes on electrochemical and physical character- 
istics has been studied. An electrode-supporting electrolyte interac- 
tion in acetonitrile has been identified which leads to etching of the 
surface. Improved performance can result, which has practical sig- 
nificance. Gallium arsenide electrodes have been electrochemically 
characterized in cells containing propylene carbonate with a ferro- 
cene/ferricenium redox additive. Degradation of the ferricenium salt 
under illumination has been investigated. Other redox couples stud- 
ied to date have not given promising results. Long-term stability 
experiments have been deferred while a better understanding of 
electrode behavior is being obtained. 


31857 (DSE—4042-T26) Electrochemical photovoltaic cells. 
Project 65021 quarterly technical progress report, October 15, 1979- 
January 15, 1980. Ang, P.G.P.; Remick, R.J.; Sammells, A.F. (Insti- 
tute of Gas Technology, Chicago, IL (USA)). Mar 1980. Contract 
EG-77-C-01-4042. 39p. NTIS, PC A03/MF A0O1. 

During the third quarter of this program, liquid junction 
devices based upon the semiconductors MoSe2, MoS:, GaAs, and 
CdSe have been evaluated. Lifetime testing of MoSe. and MoS, 
materials in acidic halogen electrolytes at constant current densities 
of 5 mA/cm? have shown excellent stability to date. For MoSe. 
single crystals in the electrolyte 1M HBr + 1M Br, short-circuit 
currents of 63 mA/cm? were achieved with a power conversion 
efficiency of 6.7% for 200 mW/cm? xenon light illumination. Tran- 

sient potentiostatic measurements made on MoSe in this electrolyte 
indicated little diffusion control, with exchange currents being of the 
order of 1 to 10 mA/cm? Good photoresponse of MoS; has been 
observed in 1M HBr + 1M Bre. The performance of the natural 
crystal is comparable to the performance of a single-crystal MoS, in 
this electrolyte. CdSe thermally evaporated onto porous titanium 
e efficiencies of about 4% with 100 mW/cm? xenon illumination. 
fecsinentel work was initiated on the dye sensitization of Fe2Os 
and TiO, materials. Of the twelve dyes evaluated, little t 
of the photoresponse of these materials was noted. Solid-state 
photoelectrochemical cells have been fabricated, based upon Lil. 
Cells of the configuration - cond. glass CdSe/Lil + Pble/Lil/Lil + 
C + Pble/cond. glass - were fabricated. Photoresponses up to 150 
mV were nerved. 


31858 (LBL—11168) Synthetic chloroplasts. Calvin, M. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jun 1980. 
Contract W-7405-ENG-48. 48p. (CONF-800905—2). NTIS, PC 
A03/MF AOl. 

From Photoelectrochemistry conference; Oxford, UK (8 Sep 
1980). 


The principal function of the chloroplast is to capture solar 
quanta and to store them in some stable form. We are in the process 
of t to construct a totally synthetic system that would sdesulate 
some of the reactions of the two photosystems which occur in 
natural chloroplasts. Toward this end, we have demonstrated a 
number of the reactions required in separated systems. We have 
shown that it is possible to transfer electrons across an insulating 
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membrane barrier with a surfactant photosensitizer. Others have 
shown, and we have confirmed, that it is possible to collect the two 
electrons necessary for the generation of molecular hydrogen on a 
heterogeneous catalyst suspended in water and similarly to collect 
the four holes on another heterogeneous catalyst suspended in water 
for the generation of molecular oxygen. A synthesis of some of these 
molecular catalysts for both these purposes is underway, with some 
partial success. When these partial reactions are assembled in a 
system, the resulting synthetic chloroplasts will not resemble the 
natural entity in detailed construction as they will contain no pro- 
tein. 


31859 (SERI/PR—8802-9-T1) Novel concepts in electrochemi- 
cal solar cells. First quarterly progress report, May 15-July 15, 1979. 
DuBow, J. (Colorado State Univ., Fort Collins (USA). Dept. of 
Electrical Engineering). 1979. Contract AC02-77CH00178. 15p. 
NTIS, PC A02/MF AOl1. 

Emphasis has been directed toward the development and 
evaluation of an efficient, operational photoelectrochemical cell 
(PEC) system involving (i) molten salt (and/or highly concentrated, 
inorganic, non-aqueous) electrolytes, and (ii) the promising semicon- 
ductor electrode materials such as CuTnS2, CulnSe., MoSz, MoSe? 
etc. As a direct consequence, the stages of the work program that 
are most critical at this time are the electrode fabrication and 
characterization and the electrolyte preparation and characterization 
phases. It has been demonstrated for the first time that a semiconduc- 
tor electrode exhibits quite large photoeffects in a cell containing a 
molten salt electrolyte. Detailed studies are underway to explore the 
constraints and advantages of this type of electrolyte, from the 
standpoint of efficiency, corrosion of the electrode, and the chemical 
and physical properties related to overall cell performance. Progress 
is reported. (WHK 


31860 (SERI/PR—8802-9-T2) Novel concepts in electrochemi- 
cal solar cells. Second quarterly progress report, August 15, 1979- 
October 15, 1979. DuBow, J.; Job, R.; Krishnan, R.; Gale, B. 
(Colorado State Univ., Fort Collins (USA)). 1979. Contract AC02- 
77CHO00178. 36p. NTIS, PC A03/MF AOl1. 

It is considered that the short term stability of n-GaAs PEC’s 
in a ferrocene-based, ambient temperature molten salt electrolyte is 
reasonably good. However, longer term evaluation is required to 
determine the extent and significance of corrosion, stability, etc. 
Extremely few fundamental studies have been made of the semicon- 
ductor/molten salt interphase and experiments in this area would be 
most useful. Indeed, even the design parameters for PECs of any 
kind have not been quantitatively delineated and present considera- 
tion will be given to models for PEC solar cells and limitations 
caused by ion transport in the electrolyte. The MoSe2: and MoS, 
electrodes appear to have substrate reproducibility and transport 
limitations that make them unsuitable candidates for efficient PEC’s 
at this time. Similarly, the lack of availability of high quality CulnSe. 
and CulnS, substrates limits the quantitative experimental evaluation 
of their utility for PEC applications. We are presently focusing 
attention on CdSe/CdTe mixtures and CdS as electrodes as well as 
Si and GaAs in molten salt and polyelectrolyte solutions. The system 
for solar cell evaluation and network analysis of substrates and cells 
was mode operational. Preliminary work on economic and theoreti- 
cal modelling was begun. Progress is reported. (WHK) 


31861 (SERI/PR—8802-9-T3) Novel concepts in electrochemi- 
cal solar cells. Third quarterly progress report, November 15, 1979- 
January 15, 1980. DuBow, J.; Job, R.; Krishnan, R. (Colorado State 
Univ., Fort Collins (USA)). 1980. Contract AC02-77CHO00178. 32p. 
NTIS, PC A03/MF AO1. 

Efforts have been primarily directed toward evaluation of the 
room temperature molten salt electrolyte in terms of its overall 
performance for photovoltaic cells. Mass transport processes may 
prove to be the rate-limiting factor for such electrolytes, unless the 
concentration of the photo-active redox component can be increased 
and the solvent viscosity reduced. Acid-base surface chemistry of n- 
GaAs as occurs in aqueous systems, has been found present and its 
consequences will be further explored. The selection and optimiz- 
ation of PEC electrolytes is a complex task and we believe that a 
systems approach would facilitate in identifying the basic electrolyte 
properties needed. A preliminary analysis reveals that although some 
of the criteria for an electrolyte are definable precisely, others do 
require empirical experimentation. It can be concluded that relative- 
ly few electrolytes in current use are adequate and it would appear 
that greater efforts to develop electrolytes would be advantageous. 
The various types of electrolytes that could be used for PEC’s have 
been identified. Good quality MoSez single crystals can be grown 
and short circuit currents greater than previously reported have 
been achieved in an I2/I~/Pt cell. A novel technique to produce 
phcio-active films by anodization is being investigated, initially for 
the formation of polycrystalline MoSe: layers. 


31862 (SERI/PR—8802-9-T4) Fourth quarterly progress report, 
January 15, 1980-May 15, 1980. (Colorado State Univ., Fort Collins 
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(USA)). 1980. Contract AC02-77CH00178. Sp. NTIS, PC A02/MF 
AOl. 


Research on surface charge and specific ion adsorption/acid- 
base effects at the n-GaAs/room temperature molten salt interphase 
and further evaluation of potential redox systems for 
photoelectrochemical cells is briefly described. (WHK) 


PHOTOVOLTAIC POWER PLANTS 
REFER ALSO TO CITATION(S) 31919, 32429 


31863 (SAND—78-7040/2) Regional conceptual design and anal- 
ysis studies for residential photovoltaic systems. Pittman, P.F.; Feder- 
mann, E.F. (Westinghouse Research and Development Center, Pitts- 
burgh, PA (USA)). May 1980. Contract AC04-76DP00789. 269p. 
NTIS, PC Al2/MF AOl1. 

Solar residential photovoltaic energy systems suitable for 
incorporation into single-family residences were studied. The coun- 
try was subdivided into ten regions, and the three best systems for 
each region were determined from the many possible system con- 
figurations, based on assumed subsystem costs and performance. 
Cost projections based on high volume production indicate that solar 
total energy systems would be viable. If a sufficiently comprehensive 
government program is forthcoming, they can be economicaly ad- 
vantageous in some areas within 10 years and almost everywhere in 
the country by 2000. The three best system configurations found 
independent of the specific sites are those with combined electrical/ 
thermal modules, electrical-only modules with a heat pump, and 
possibly separate side-by-side electrical and thermal arrays. Order of 
preference is determined by the site/structure characteristics. 


31864 (SAND—79-2259) Mechanical energy storage for 
voltaic/wind project. Final report. Caskey, B.C.; Schildknecht, H.E. 
(Sandia National Labs., Albuquerque, NM (USA)). Jun 1980. Con- 
tract AC04-76DP00789. 66p. NTIS, PC A04/MF AO1. 

This report describes the Solar Mechanical Energy Storage 
Program at the time that Lawrence Livermore Laboratory assumed 
the responsibility for it. It also presents contractor and system 
analyses results for residential flywheel energy-storage systems 
(FESS). Various phases of the program have addressed small-to- 
intermediate applications of photovoltaic/wind-energy storage using 
flywheels, compressed air, and low-head, underground pumped- 
hydro technologies. Sandia National Laboratories’ recommendations 
for continued work in specific areas are included. 


31865 (SAND—80-7069) Summary of system designs for photo- 
voltaic experiments and recommendations for future activities. Fling, 
R.B.; Siegel, B. (Aerospace Corp., Los Angeles, CA (USA). Energy 
and Resources Div.). Jul 1980. Contract AC04-76DP00789. Sé6p. 
NTIS, PC A04/MF AO1. 

A review and summary of photovoltaic experiments designed 
by 29 industry/user teams for applications in the Intermediate Load 
Center sector, i.e., commercial, institutional, and industrial loads are 
presented. System sizes of 20 to 500 kW peak were considered. The 
29 designs were comprised of 12 flat panel and 17 concentrator 
configurations. The design effort took place between June 1978 and 
February 1979 and was directed by the DOE Albuquerque Oper- 
ations Office and the Sandia Laboratories. The 9 designs covered a 
wide range of applications, including office buildings, industrial 
plants, airports, schools, amusement parks, utility substations, institu- 
tional facilities, and remote stand-alone loads. The concentrator 
types included parabolic troughs, linear Fresnel, circular Fresnel, 
and cassegrain designs with geometric concentration ratios ranging 
from 20 to 400. One project selected gallium arsenide as a cell 
material and all but one of the remaining designs used single crystal 
silicon cells. Nine of the projects subsequently have been selected for 
construction and evaluation. Recommendations are made for addi- 
tional experiments or analyses including desalinization of water by 
electrodialysis, pte telephone switching, agricultural water 
pumping, industrial applications, high concentration (> 200X) col- 
lectors, flat panel tracking, and cell/module failure detection con- 
cepts. 


SOLAR THERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 32061 


31866 (ALO—44) Feasibility study of the Solar King, Inc. ma- 
chine concept. (Baylor Univ., Waco, TX (USA). Baylor Inst. of 
Environmental Studies; American Solar King Corp., Waco, TX). 25 
— 1977. Contract AC04-76ET20250. 78p. NTIS, PC A05/MF 
AOl. 

A conceptual engine driven by water from solar heated flat 
plate collectors has been operated (patent No. 640017) by Solar 
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‘King, Inc., and the Institute of Environmental Studies of Baylor 
University. yr ae of a thermodynamic model of the — 
ation of the engine been completed. In addition, 

concerning the performance of the major components have also ao 
conducted. The results of the comparison between analytical studies 
using the thermodynamic model and data obtained from the labora- 
tory experimen hf renee resented. Excellent agreement is found between 
the analytical and ratory investigations. Applications of these 
results and suggestions for continuation of present work are dis- 


CENTRAL RECEIVER 


31867 Oe eee Solar central receiver in perspective. 
Dellin, T.A. (Sandia National Labs., Albuquerque, NM (USA)). 
1980. Contract AC04-76DP00789. 10p. (CONF- 800604—35). NTIS, 
PC A02/MF AOl1. 

From American section of the International Solar Energy 
Society conference; Phoenix, AZ, USA (2 Jun 1980). 

The variation in the energy costs of solar central receiver 
systems as a function of power level, receiver geometry, heliostat 
size, and heliostat canting option are presented. The results were 
obtained using a new version of the DELSOL computer model. A 
broad minimum in the cost of thermal energy at the base of the 
tower is observed in systems with power levels from 10 MW/sub t/ 
to over 1000 MW/sub t/. In addition, this power range can be 
served by a single heliostat design. 


31868 Solar receiver heliostat reflector having a linear drive and 
position information system. Horton, R.H. on te of Energy). US 
Patent 4,192,583. 11 Mar 1980. Filed date 21 Oct 1977. 10p. 

PAT-APPL-844,403. 

A heliostat for a solar receiver system comprises an improved 
drive and control system for the heliostat reflector assembly. The 
heliostat reflector assembly is controllably driven in a predetermined 
way by a light-weight drive system so as to be angularly ad thoieatiy 
in both elevation and azimuth to track the sun and e 
continuously reflect the sun’s rays to a focal zone, i.e., heat ae 
which forms part of a solar energy utilization system, ‘such as a solar 
energy fueled electrical power generation system. The improved 
drive system includes linear stepping motors which comprise low 
weight, low cost, electronic pulse driven components. One embodi- 
ment comprises linear stepping motors controlled by a programmed, 
electronic microprocessor. Another embodiment comprises a tape 
driven system controlled by a position control magnetic tape. 


TOTAL ENERGY AND HYBRID SYSTEMS 


31869 (DOE/ET/21038—1(Vol.2)) Solar central receiver hybrid 
power system, Phase I. Volume 2. Conceptual design. Final technical 
report, 1979. (Martin Marietta Corp., Denver, 
CO (USA)). Sep 1979. Contract ET-78-C-03-2234. S51lp. NTIS, PC 
A22/MF AOl. 

The objectives of this study were to develop a hybrid power 
system design that (1) produces minimum cost electric power, (2) 
minimizes the capital investment and operating cost, (3) permits 
capacity displacement, (4) and achieves utility acceptance for market 
penetration. We have met the first three of these objectives and 
therefore believe that the fourth, utility acceptance, will become a 
reality. These objectives have been met by utilizing the Martin 
Marietta concept that combines the alternate central receiver power 
—. design and a high-temperature salt primary heat transfer fluid 

and the storage media system with a fossil-fired nonsolar energy 
source. Task 1 reviewed the requirements definition document and 
comments and recommendations were provided to DOE/San Fran- 
cisco. Task 2 consisted of a market peal aa to evaluate the potential 
market of solar hybrid power plants. Twenty-two utilities were 
selected within nine regions of the country. Both written and verbal 
correspondence was used to assess solar hybrid power plants with 
respect to the utilities’ future requirements and plans. The parametric 
analysis of Task 3 evaluated a wide range of subsystem configura- 
tions and sizes. These analyses included subsystems from the solar 
standalone alternate central receiver power system using high-tem- 
perature molten salt and from fossil fuel nonsolar subsystems. Task 4, 
selection of the preferred commerical system configuration, utilized 
the parametric analyses developed in Task 3 to select system and 
subsystem configurations for the commercial plant design. Task 5 
developed a conceptual design of the selected commercial plant 
configuration and assessed the related cost and performance. Task 6 
assessed the economics and performance of the selected configura- 
tion as well as future potential improvements or limitations of the 
hybrid power plants. 


31870 ee ee 3)) Solar central receiver hybrid 

power system, Phase I. Volume 3. Appendices. Final technical report, 
October 1978-August 1979. (Martin Marietta Corp., Denver, CO 
(USA)). Sep 1979. Contract ET-78-C-03-2234. 253p. NTIS, PC A15/ 
MF AOI. 
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A design study for a central receiver/fossil fuel hybrid power 
molten salts for heat transfer and heat 


coordinates; i 

hybrid vabilver Gediagn Goobings 

thermal math model (1 piping stress analysis; (2) 100-MWe 16-hour 
rage solar central receiver hybrid power system 

jes Bow and (K) 500-MWe 18-hour solar central receiver hybrid 

power system cost breakdown. (WHK) 


31871 (ORNL/TM—7297) 
relevant to the diffusion of Solar Total Energy Systems. Berry, 
Bronfman, L.M. (Oak Ridge National Lab., Jyh are Aug 1980, 
Contract W-7405-ENG-26. 78p. NTIS, PC A0S/MF A 

This report has two major purposes: () to review and eval 
ate the policy uses of some of the and models found in 
diffusion-of-innovation literatures other than those of economics and 
marketing and (2) to ly the results of this review to the specific 
case of a Solar Total System (STES). The research effort 
pr geal sonnet ene «ma fm ng es a eer 
° 


tion of the adoption potes potential of STES. Major conclusions of the 
report are (1) diffusion models have a limited predictive value; (2) a 
number AK policy guidelines for programs aimed at increas- 

rates are provided by the literature; and (3) STES 
Gahan ts tatty te be tetas dew “etees eae Sockemen 
changes or policy interventions take place. 


OCEAN THERMAL GRADIENT POWER PLANTS 
REFER ALSO TO CITATION(S) 32118 


31872 (COO—4931- Ae 400 MWe commercial OTEC plants: 
nee ee Sa Cox, Inc., Lockheed Missile and Space 
Corporation, M. Rosenblatt and Sons. (McMullen (John J.) Asso- 
ciates, Inc., New York (USA)). Jun 1979. Contract ET-78-C-02- 
4931. 222p. NTIS, PC A10/MF AOl1. 
The it of Energy contracted with Gibbs and Cox, 
o Rosenblatt and Son and Lockheed Missile and Space Corpora- 
repare conceptual designs, cost estimates and analyses for a 
400 MWe 0 OTEC Commercial Size platform. Each contractor was 
Geomas eed aiinannenh hull and to 
relate them to one operating site, selected by DOE. A total of 6 
designs, covering sphere, spar, ship and semisubmersibles were stud- 
ied by the three contractors. The results of their investigations were 
poten. Bee by DOE in Washington on May 8, 1978. The presentations 
showed that whereas a considerable data base has been built, no 
clear conclusions had emerged with respect to the direction that 
future design of the commercial platform should take. JIMA has 
been directed by Value Engineering on behalf of DOE to review the 
conceptual designs and the accompanying data base prepared by the 
three contractors. The intent of this review is to propose to DOE the 
answers to the following questions, based on the results of studies by 
the three contractors: (1) If DOE were to build a 400 MW OTEC 
lant, starting now, what should they build. (2) What are the reasons 
for the decisions. (3) What would it cost. Results are detailed. 


31873 (DOE/CH/00134—1) Antifouling marine concrete. Vind, 
H.P.; Mathews, C.W. (Naval Civil Engineering Lab., Port Hueneme, 
CA (USA)). Jul 1980. Contract AI02-77CH00134. 38p. NTIS, PC 
A03/MF AOl1. 

Various toxic agents were evaluated as to their capability to 
prevent or inhibit the attachment of marine fouling organisms to 
concrete for OTEC plants. Creosote and bis-(tri-n-butyltin) oxide 
(TBTO) were impregnated into porous aggregate which was used in 
making concrete. Cuprous oxide, triphenyltin hydroxide (TPTH), 
and 2-2-bis-(p-methoxypheny))-1,1,1-trichloroethane (methoxychlor) 
were used as dry additives. Two —— formulations were 
applied as coatings on untreated concrete. Test ~ ag opr Rn 
exposed at Port Hueneme, CA, and Key Biscayne, The efficacy 
of toxicants was determined by periodically weighing the adhering 
fouling organisms. Concrete prepared with an aggregate encod 
ed with a TBTO/creosote mixture has demonstrated the best anti- 
ane oe of those specimens exposed for more than one 

two proprietary coatings and the concrete containing 
nae ce Fe TPT H, and cuprous oxide as dry additives have 
exhibited good antifouling properties, but they have been exposed 
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for a shorter time. The strength of concrete containing the toxicants 
was acceptable, and the toxicants did not increase the corrosion rate 
of reinforcing rods. Organotin compounds were essentially un- 
changed in concrete specimens exposed 6-1/2 years in seawater. 


31874 COR Ocean Thermal Energy Conversion prelimi- 

nary data report for the February 1978 GOTEC-03 cruise to the Gulf 
of M Mexico, mobile site. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Jun 1980. Contract W-7405-ENG-48. 34p. NTIS, PC 
A03/MF AO1. 

Preliminary physical, chemical, and biological data obtained 
on the GOTEC-03 cruise in February 27 to March 3, 1978 to the 
Mobile Site near 29°N, 88°W are presented in tabular and graphic 
form. The physical and chemical data consists of salinities and 
dissolved oxygens derived from water samples and temperatures 
from XBT’s. The biological data includes biomass indicators (chloro- 
phyll a, ey oy and adenosine triphosphate), and zooplankton 
samples. The XBT and other physical data including current data 
collected on the GOTEC-03 cruise are reported elsewhere in Molin- 
ari, Hazelworth, and Ortman (1979). 


31875 (ORNL/Sub—7654/1) Development of a Foam OTEC 
System. Final technical report for Fiscal Year 1979. (Carnegie-Mellon 
Univ., Pittsburgh, PA (USA)). 1980. Contract W-7405-ENG-26. 
272p. NTIS, PC Al2/MF AOl. 

Research on Development of a Foam OTEC System, as 
carried out at Carnegie-Mellon University from October 1, 1978 
through tember 30, 1979, is described. To a brief section summa- 
rizing highlights of research results are appended 12 technical re- 
ports which detail specific sections of the program. The work 
described is continuing and a proposal is currently being submitted 
to provide support in 1980. 


31876 (RAND/R—2595-E) Quantitative evaluation of closed- 
ee ee ee ee, ae 
tral station applications. Gritton, E.C.; Pei, R.Y.; Aroesty, J.; Bala- 
ban, M.M.; Gazley, C.; Hess, R.W.; Krase , WH. (RAND Corp., 
Santa Monica, CA (USA)). M May 1980. Contract ACO1-79PE70078. 
139p. NTIS, PC A07/MF AOl1. 

The results of an independent quantitative evaluation by Rand 
of Ocean Thermal Energy Conversion (OTEC) for central station 
applications are summarized. The methodology develo; and im- 


plemented for the quantitative analysis of cost sensitivities and 
coateesine uncertainties provides the Office of Energy Research 


(OER) with the capability for evaluating the effects of alternative 
OTEC R & D sstrategies. The analysis also provides a general 
quantitative approach to assess advanced energy technologies. This 
study focuses on closed-cycle OTEC for delivery of electric power 
to the United States. Performance and costs of complete commercial 
OTEC systems are analyzed at the system level using inputs from 
component analyses and thermal-resource data for sites in the Gulf 
of Mexico. Such sites could feed the Gulf Coast from the west coast 
of Florida to the New Orleans areas. In this evaluation, the energy 
conversion analysis, i.e., the study of the power system, is based on a 
thermod analysis of the complete system, which includes 
allowances for losses in all circuits. A cost-minimization scheme is 
used to ensure that the cycle component choices are near optimal. 
To make these cost-minimization calculations, cost algorithms are 
developed for the principal components. Off-design operations are of 
great importance in the Gulf of Mexico because of significant 
seasonal surface temperature variations and the quite large resulting 
variations of output power. These effects are accounted for in this 
study by calculating the off-design performance of the power sys- 
tems and by selecting the cycle that maximizes the average power 
over the year. Capital cost estimates are made for the complete 
system. (WHK) 


31877 (SAN—0034-76-1) Studies of the vertical mist transport 
process for an ocean thermal energy cycle. Final report. Charwat, 
A.F. (California Univ., Los Angeles (USA). School of E of Engi neering 
and Applied Science). Nov 1978. Contract EY-76-S-03-0034. 145p. 
(UCLA-ENG—7856). NTIS, PC A07/MF AO1. 

The Mist-Flow OTEC is discussed with emphasis on the 
identification of the processes comprizing it. The facility and prelimi- 
nary experiments on the performance of system components are 
described. Detailed discussions of the critical components of the 
facility are given, and a summary of bibliographical research on the 
subject is included. A thorough review of literature and extensive 
design studies confirm the basic soundness of the mist-lift process for 
ap ae pee to OTEC. Systematic experimentation is needed to estab- 

the best range of reliable operation; as of the present, however, 
pti i of existing data allow one to establish confidence 
—. which are table from the viewpoint of the overall cycle. 

Paley ecm facility, which consists of a 7 meter (23 ft) high, .9 
meter diameter vertical mist-lift tube, was designed and built success- 
fully. Several critical component problems were resolved, notably: 
(a) the feasibility of producing an adequate mist generator was 
demonstrated and, (b) a successful phase-separator at the condenser 
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inlet was developed. Shake-down tests have been virtually complet- © 
ed. (WHK) 


SOLAR RADIATION UTILIZATION 


31878 Shallow solar ponds. Clark, A.F.; Dickinson, W.C. (Law- 
rence Livermore Lab., CA). pp 377-402 of Solar ener, y aw 
handbook. Part A. Engineering fundamentals. Dicki W.C.; 
— P.N. (eds.). New York, NY; Marcel Dekker, Inc. 
(1980). 

After reviewing the history and background of the shallow 
solar ponds (SSP) concept, several design options for SSP are 
discussed. The theory of SSP performance is considered, and the 
performance of actual SSP’s is presented in graphs and tables and 
compared with theory. Materials considerations for component parts 
of SSP’s are discussed. Several applications of SSP systems for 
providing hot water and power conversion are considered. A brief 
economic analysis of a prototype facility is presented. (SPH) 


SPACE HEATING AND COOLING 
REFER ALSO TO CITATION(S) 31786, 31843, 32027, 32036, 32060 


31879 (BNL—27962) Compressor performance at high suction 
temperatures with application to solar heat pump. Kush, E.A. (Brook- 
haven National Lab., Upton, NY (USA)). 1980. Contract AC02- 
76CH00016. 9p. (CONF-800748—1). NTIS, PC A02/MF AOl1. 

From Purdue compressor technology conference; West La- 
fayette, IN, USA (23 Jul 1980). 

As part of the study of Solar Assisted Heat Pump (SAHP) 
Systems, the performance of the heat pump itself and its components 
under conditions attendant to series solar input to the evaporator is 
being investigated at Brookhaven National Laboratory (BNL). Par- 
ticular emphasis has been placed on the details of the compressor 
performance, since in order to properly exploit the thermodynamic 
potential of high solar input temperatures (40 to 100°F), the com- 
pressor must operate efficiently over a wide range of (saturated) 
suction temperatures most of which are well above those for which 
present compressors are designed. A systematic series of experiments 
Is being conducted at evaporating temperatures in the range from 45 
to 100°F using a Solar Heat Pump Simulator and a specially de- 
signed Lideniocs Model Heat Pump assembled from off-the-shelf 
components. Two reciprocating compressors have been tested thus 
far - an open type driven by a 2-speed motor and a hermetic 2-speed, 
the —— feature providing capacity control, which is a virtual 
necessity for effective use of solar source. Thorough and highly 
accurate instrumentation is used in the simulator and in the heat 
pump refrigeration loop. The results to date of the compressor 
aspects of the solar heat pump experiments at BNL are described, 
and the general application of heat pumps and their compressors to 
use with solar input are discussed. 


31880 (CONF-791239—) Final proceedings of the Third Solar 
Heating and Cooling Demonstration Program Contractors’ Review. 
(Kaba Associates, Inc., Washington, DC (USA)). May 1980. Con- 
tract ACO1-CS30114. 771p. NTIS, PC A99/MF AOl1. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

One hundred and seven papers are included. Separate ab- 
stracts were prepared for each paper. The summaries of the small 
group discussions were not abstracted. (MHR) 


31881 (CONF-791239—, pp 1-5) Town of Concord, Massachu- 
setts solar space heating project at the Municipal Light Plant building. 
Hartwell, D.W. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This retrofit solar space heating system uses 1932 ft? of single- 
glazed selective surface, air flat-plate collectors and 64 tons of rock 
storage. The collectors had excessive leakage and the new collector 
array was operational in mid-October, 1978. Problems with control 
equipment and data monitoring system are presented. (MHR) 


31882 ap ae 791239—, pp 7-9) Kennebec River double-decker 
a is designed to solar retrofit store, offices. Poitras, R. May 
1980. 


From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

The Northeast Carry building is a standard 100-year-old brick 
building on the banks of the Kennebec River in historic Hallowell. 
The building houses offices and a small store in 800 square feet of 
floor space. The lack of clear, precise boundaries between proper- 
ties, and resistance from adjacent property owners and Hallowell’s 
historic community necessitated a shift in the proposal. The rede- 
signed collector encloses approximately 200 square feet of the south- 
east face of the building and is not readily visible from the street. 
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The collector will provide between 20 and 30 percent of 
the bui ’s heating requirements. (MHR) 


31883 (CONF-791239—, pp 11-20) Wworsy~ and cost analy- 
sis gained during and construction of 
cams Han. colar Genter ta Watseka’ CHL. Coriosoehen, ae by 1980. 
From 3. solar heating and cooling demonstra’ 
contractors review meeting; Norfolk, VA, USA (6 1 Dec 1879). 
The building is a 91% solar sufficient structure located in a 
7,600° day climatic zone. The solar energy system provides space 
heating through three (3) independent soiar energy systems. An 800 
of the ft active, tin tesa Ag collection system supports the base heating load 
is supplemented by 190 sq ft of direct passive 
gain window area loacted in the production and office areas. In 
addition, a 360 7 ft attached hybrid sun-space provides added 
ting and storage capacity for the office area. The total system is 
en oo ctionally integrated into the building structure. 
The total cost of the active system installation was # 20,448. These 
costs are presented in detail. Roofing credit allowance and Federal 
Income Tax Credit are discussed. For the first four months of 
operation, through the end of November 1979, no auxiliary heating 
was required. (MHR) 


31884 (CONF-791239—, pp 21-29) Telluride school: a solar ret- 

rofit. Slack, P.D. May 1980. 
From 3. solar heating and cooling demonstration pro 

contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

Project progress is reviewed from the design process through 

the procurement of permits, bidding, and construction. Standard 

—_ systems are applied to the gymnasium walk to form a 

rombe wall and a new structure is added to the classroom wing to 
R) 


form a greenhouse. (M 


31885 (CONF-791239—, pp 31-34) Construction, operation and 
maintenance of Spearfish High School. Hengel, R.J. (Solar Heating 
System, Spearfish, SD). May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This system uses 8034 ft? of flat-plate collectors for 46550 ft? 
of building. It incorporates six heat pumps and 4100 ft* of rock 
storage for the solar air heating system. Construction details of the 
rock box and collector installation are included. (MHR) 


31886 (CONF-791239—, pp 35-37) Instrumentation for a passive 
and active solar heated animal control center. Rouzer, C.W.; Longa, 
J.D. May 1980. 
From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 
An addition to the Albuquerque Animal Control Center 
top bes 48 both active and passive solar elements. The open, active 
48 Solcan collectors with 1500 gallons of storage to supply 
mg water to radiant floor panels and fan coil units. Passive gains 
provide additional heat for 4300 ft? of kennel and 2800 ft? of Office 
s with adjustable reflector/insulator panels to regulate the heat 
low through 425 ft? of glazing. The combined system provides oe 
of the heating requirements in the facility. The particular 
to be measured were selected to provide information on the pone 
formance of the building and its systems. The major areas of 
interest are: the active solar contribution and efficiency, and the 
passive solar contribution and efficiency. Insolation levels, weather 
variables, fluid temperatures, fluid flow, building conditions, energy 
auxiliary requirements, electrical power, and status indicators are he 
parameters to be measured. These measurements are transmitted to a 
small computer on-site, which in turn, is coupled to a large computer 
system elsewhere. The instrumentation is listed and disc : 
HR) 


31887 (CONF-791239—, pp 39-40) Solar space heating system. 
Sartor, D. May 1980. 
From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 
The retrofitted system uses 720 ft? of hydronic flat plate 
collectors and a 1050 gallon fiberglass tank for storage. An atrium 
corridor will add a passive contribution. (MHR) 


31888 (CONF-791239—, pp 57- oe Stanford University Central 
Food Services Building solar space and domestic hot water heating 
system. Beavers, C.L. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

An active hydronic system for domestic hot water and space 
heating is described using 840 ft? of flat plate, liquid, single-glazed 
collectors. Storage is 1550 gallons of water in steel tanks. Schematics 
and thermal performance of the retrofitted system are provided. 


(MHR) 


31889 (CONF-791239—, pp 103-111) Solar energy heating and 
cooling of an academic building on the Columbus Technical Institute 
Campus. Jordan, R.W.; Pearson, R.J. May 1980. 


SOLAR ENERGY 3529 


og o ecings Norfol, VA, USA (lo D USA. (16 De “Dee 18 


5000 gallon insulated atv collector ae and 
tion, and operation of the system are presented. (MHD) 
31890 (CONF-791239—, pp 113-122) One year’s operation 
report of the solar air hot water and pool heating 
system for the life clinic. Hudson, W.T. ee ti 

From 3. solar and cooling demonstration 
contractors review meeting; Norfolk, VA, USA 

An active h retrofitted with 


flat-plate collectors. The storage 
gallons of chilled water, and 5000 gallons of hot water in 
tanks. (MHR) 


31891 (CONF-791239—, pp 135-140) Shelby Oaks-Quad 
Office Complex Memphis, Tennessee. Alp A.M. May 1980. 
From 3. solar heating and coo’ demonstration La my 
contractors review meeting; Norfolk, VA, USA (16 Dec 1 
This active solar air system uses 780 ft? of fat-plate 
storage. The philosophy, 
operation, cost, and problems are discussed briefly. ) 


31892 (CONF-791239—, pp 141-144) Quitman County Bank. 
Alperin, A.M. May 1980. 
From 3. solar heating and cooling demonstration 
contractors review meeting; Norfolk, VA, USA is be Dec 1 89) 
This solar air heating system uses 468 Aaa of 
tors and 285 ft* of rock bed storage. The daaaa’ Catenion 
methods are described. “The design philosophy, operation, problems, 


a collectors and 96.2 ft > 


m measures, design philosophy, operation, 
prt fe (MHR) 


31894 (CONF-791239—, pp 149-161) a of commercial 
~ heating, and domestic hot water 
for 


31895 (CONF-791239—, ry 2 163-170) Sunforest Medical 
ing Tolfrom 3. solar heating” and. cooling. demonstration progan 
rom 3. so 
contractors review Norfolk, VA, USA (16 Dec 1 
An active hydronic solar heating, cooling, and water 
system with absorption cooling is described. The system uses 3822 ft 
net area of drainable, evacuated tube collectors, a 30,000 gallon 
chilled water tank, and two 3000 gallon insulated steel hot water 
tanks. The system overview, heating-cooling terminals, bated collec- 
tion and chiller chilled water storage, heating loop oper- 
ation, microprocessor control, and operating experience are present- 
ed. (MHR) 


31896 (CONF-791239—, pp 171-175) Solar space and water 
heating for Shoney's Restaurant in North Little Rock, Arkansas. 
Perry, _— McAlexander, W.G.; Todd, T.R. Jr. proche Be ne 1980. 
From 3. solar heating and cooli OUSA (IG Dee 17). 
contractors review meeting; Norfolk, VA, USA (16 Dec 1 
An active hydronic solar system is described using 1500 Rot 


flat plate collectors and 1500 gallon storage an ee The design 
philosophy and project status are reviewed. 


31897 (CONF-791239—, pp 177-180) Solar space heating & 
domestic hot water. A retrofit systems, Cherry Hill Inn. Colm, H. 
May 1980. 
From 3. solar heating and cooling 
contractors review meeting; Norfolk, vas ‘USA (i ae D Dec 1979). 
The Inn is a combination country ot , and convention 
center with indoor and outdoor s Is, accomodations for 
600 guests, and meeting facilities for pots The active hy- 
dronic solar system uses 5733 ft? (gross) of evacuated tube collectors 
and a 7500 gallon stainless steel storage tank. Some problems are 
described, briefly. (MHR) 
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(CONF-791239—, pp 181-187) Report on Project Sun- 
burst. A Department of Energy commercial solar demonstration at 
Richland, Washington. Scott, J.L.; Hillesland, D. May 1980. 
From 3. solar heating and cooling demonstration ——- 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 
An active solar s heating, cooling, and water os 
system for a 14,400 ft? office building is described. An array of 
ft? of roof-mounted fe hg ete te cooled flat-plate collec- 
tors supply energy through a heat exchanger to an underground 
insulated 9000 gallon thermal energy storage tank. A 25-ton solar hot 
water-driven Arkla absorption chiller cools water in a 2000 gallon 
storage tank. Project status and problems are reviewed. (MHR) 


(CONF-791239—, pp 189-192) Summary-solar space heat- 
San Francisco Environmental Center. May 1980. 
From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 
The Francisco Environmental Center, will be the first 
high-rise building to fully integrate a solar collection system into the 
building envelope. The solar collectors will be integral parts of the 
southerly oriented balcony on the new nine-story, 60,000 square foot 
retail and office building. The solar system is a closed loop, pressur- 
ized system, integral with the building hydronic heating system. 
Twenty-eight single glass-glazed, copper flat plate collector panels 
are mounted on the south face of the building in an array of four 
seven-panel rows, yielding a total gross collector area of 896 square 
feet. Inhibited water is circulated between the collector array and an 
1825 gallon storage tank located in an equipment room above the 
level of the highest collector row. The storage tank is of unlined 
steel construction, and is insulated to R-30. (MHR) 


31900 (CONF-791239—, pp 193-196) Solar Way building: a 
commercial solar demonstration project utilizing a phase change mate- 
rial for thermal storage. Bliege, C.L. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

An active air solar space heating, space cooling, and water 
heating system is described using sodium sulfate decahydrate as 
storage media. These are 900 ft? of flat-plate collectors. The system 
description, installation, operation, and problems are reviewed. 


(MHR) 


31901 (CONF-791239—, pp 197-200) Construction review: Mar- 
icopa County Courts Building, Scottsdale, Arizona. Lane, T.S.; 
Lennon, S. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

An active hydronic solar heating, cooling, and pool heating 
system with absorption cooling is described. The system uses 2700 ft 
of tracking, concentrating collectors and a 5000 gallon storage tank. 
Experience in construction and installation is reviewed. (MHR) 


31902 (CONF-791239—, pp 201-202) New Mexico Human Serv- 
-. Department Field Office, Taos. Mingenbach, W.; Pool, S. May 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This single story 12300 ft? masonry building incorporates 
several energy conservation and passive solar features. These fea- 
tures include 2,000 ft? of double glazed roof apertures, reflective 
roofing to augment gain, reflective insulated automatic shutters, 
water-filled drum thermal storage, and aluminum reflective ceilings 
above the storage drums. Thermal storage is 70 pounds of water per 
square foot of aperture. Design considerations and problems are 
reviewed briefly. (MHR) 


31903 (CONF-791239—, pp 203-207) Earth integration solar 
space heating and solar hot water systems, Amity Elementary School, 
Boise, Idaho. Smull, N.H. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This 51,400 ft? building has rigid insulation and earth cover at 
walls and roof. Net collector area is 2180 ft? for space and water 
heating. Design, constuction, and operation details are reviewed 
briefly. (MHR) 


31904 (CONF-791239—, pp 213-217) Danbury Hospital solar 
energy project. Kuszpa, F.J. Jr. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This active hydronic solar space and water heating systems 
uses 18,795 ft? of flat plate collectors and 47,000 gallons of storage 
capacity. The design philosophy, system operation, problems and 
costs are reviewed briefly. (MHR) 


31905 (CONF-791239—, pp 219-228) Wilmington Swim School 
solar system. Breck, T.T. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 
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The active hydronic solar heating and water heating system 
uses 2500 ft? of flat plate collectors and a 2800 gallon insulated 
concrete storage tank. A vertical wall passive collection system 
constructed as mo a new addition will provide approximately 25 

it of the fresh air requirements for the office area. The 


facility description, organization of the construction process, solar 
storage tank, control system, boiler room and general piping, and 
roof mounted solar panel system. (MHR) 


31906 (CONF-791239—, pp 229-232) Fern Engineering Compa- 
ny - space heating system Bourne, Massach 


setts. Levine, P. May 


From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This system uses two-pass, air-heating collectors 90 ft in 
length with a single inlet and outlet at one end. An air-to-water heat 
exchanger ers heat to a 1500 gallon storage tank. A system 
efficiency of 40% was calculated. (MHR) 


31907 (CONF-791239—, 233-243) Northview School, 
Howards Grove, Wisconsin. Groth G.F. May 1980. 
From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 
This active solar air heating system uses 2277 ft? of two-pass 
flat-plate collectors and a 1500 ft* rock bin. The design and construc- 
tion phases and problems are described. (MHR) 


(CONF-791239—, pp 243-246) Solar preheat system ath- 
letic and recreational facilities, New Hampshire College, Manchester, 
New Hampshire. Snow, E.D. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (is Dec 1979). 

This solar air preheating system uses 3400 ft? of flat plate 
collectors. The design considerations and problems encountered are 
reviewed. No storage was provided. (MHR) 


31909 (CONF-791239—, pp 253-259) Longfellow School, 
Marion, Iowa. Hynes, J.M. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This active hydronic solar = heating system uses 4896 ft? 
of flat plate collectors and 8000 gallons storage capacity. This drain 
down system was retrofitted to a school building converted to 
administrative offices. The design philosophy, system operation, 
construction problems, successful components, costs, and lessons 
learned are reviewed. (MHR) 


31910 (CONF-791239—, pp 261-266) Solar heated office build- 
ing for the Burns/Peters Group, Architects/Planners, Albuquerque, 
New Mexico. Burns, W.L.; Shishman, T.T. May 1980. 
From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (i6 Dec 1979). 
is active hydronic solar space and water heating system 
uses 880 ft? of trackin, bolic collectors and an 1800 gallon 
storage tank for the ? office building. The design, mechanical 
systems, and performance are reviewed. (MHR) 


31911 (CONF-791239—, pp 267-270) Solar heating system: Wy- 
oming Rural Electric Association Office Building, Casper, Wyoming. 
May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

The 9000 ft? building was designed for energy conservation. 
The active hydronic system uses 870 ft? of flat plate collectors and a 
1700 gallon storage tank. The operation of the control system is 
described. (MHR) 


31912 (CONF-791239—, pp 271-279) Construction of the New 
Mexico Solar Energy Institute and College of Engineering hybrid solar 
building. Lumsdaine, E.; Farrer, R. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

Construction of the New Mexico Solar Energy Institute 
(NMSEJ) and College of Engineering hybrid solar building is now 
approximately half completed. The building uses an air-cooled active 
solar system and passive solar design concepts together with other 
energy-conserving measures to achieve a structure which will be a 
good example of energy-efficient design and construction, yet will 
be functional and aesthetically pleasing. A number of problems have 
been encountered during the design review and construction phases 
to date. These include changes in the size of the collector array, 
selection of the collectors, design and construction of the rock boxes 
for the active system, and specification and supply of the rocks for 
the rock boxes. These experiences are described and discussed. 


31913 (CONF-791239—, pp 281-283) City of Huntsville Senior 
Citizen's Center solar heating and hot water system. Bowden, D.R. 
May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 





OCTOBER 31, 1980 


This active hydronic system uses 26 flat plate collector panels 
26-ft long and 6 1/2 ft wide and a 3,000 gallon insulated water tank 
retrofitted to the existing building. Double glazing and insulation 
were added to the full glass on the north and east. (MHR) 


31914 ee 2 pp —-_ Descanso Gardens Guild 
exhibition and educational arboretum and community 


complex. Col- 

lins, D.L. May 1980. 

From 3. solar heating and cooling demons ply 
contractors review meeting; Norfolk, VA, USA rin} Dec 1979) 

This system has active hydronic features with absorption 
cooling plus passive heating and cooling. It uses 2640 ft? of flat-plate 
collectors and 2 3440 gallon steel tanks for storage. The design 
features of the building, cultural aspects, and system features are 
review. (MHR) 


31915 (CONF-791239—. oe -307) Alabama Power Company, 
Montevallo District Office, heating and cooling system. Rear- 
don, G. May 1980. 
From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 2 1979). 
The office building is an energy-efficient design which incor- 
rates innovative architectural techniques and a solar-assisted heat- 
ing, cooling, and domestic hot water system, and an off- cooling 
storage system. The system includes 2340 ft? of double-glazed collec- 
tors with black chrome selective coating, an 8000-gallon hot water 
storage tank, a 105 kW boiler, a 30-ton reciprocating chiller, a 
nominal 25-ton absorption chiller, and an 8000-gallon chilled water 
storage tank. Problems encountered are discussed. (MHR) 


31916 (CONF-791239—, pp 309-311) Project status update: 
Corona Del Sol High School solar system, Tempe Union High School 
District. Hofmann, J.; Coyle, P. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

The present status and operating experience of the solar 
system space heating and service hot water system are described. 
The system has 20,621 ft? of flat-plate collectors and a 47,000 gallon 
storage tank. (MHR) 


31917 (CONF-791239—, pp 321-325) Proposed Western Energy 
office building. Boyd, J.B. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

The proposed solar eating system for the 4400 ft? building 
consists of 528 ft? of copper hydronic flat plate collectors, a water 
storage tank with submerged heat exchangers, radiant heating 
copper floor coils embedded in concrete, solar circulation pumps, 
space heat circulation pumps, and electric backup circulation heat- 
ers. The system is to provide domestic hot water preheating and 
indirect space heating. The schedule calls for installation of the solar 
system in December 1979 and January 1980. (MHR) 


31918 (CONF-791239—, pp 333-340) Integrated solar heating, 
cooling and hot water system for the San Diego city schools’, Universi- 
ty City High School, San Diego, California. Fergin, R.K.; Canner, 
R.E. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This active hydronic solar heating, cooling, and water heating 
system uses absorption cooling, 19,500 ft? of concentrating, tracking 
collectors, and 99,900 gallons of storage. The collectors are 85% 
parabolic and 15% Fresnel lens concentrating collectors for com- 
parison. The design philosophy and problems are reviewed. (MHR) 


31919 (CONF-791239—, pp 341-343) 1979 progress report on 
the Olive Grove shopping center in Westlake Village, California. 
Felburg, R.A. May 1980. 

Foon 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

With R-20 insulation in the walls and R-40 insulation in the 
roofs, the entire 100-store —— center comprised of eight 2-story 
buildings under a single roof (with seismic connections between 
buildings) will be 95 to 100 percent heated and cooled by solar 
energy. Twenty-five thousand square feet of non-tracking modified 
pe ggg ot concentrating collectors will be utilized for this func- 
tion. Another 3000 square feet of these collectors will provide 
domestic hot water for the three restaurants and the theater-dinner- 
house. Each of these four domestic hot water systems, as well as the 
central heating and air Mpere neon | solar system, utilize gas-fired 
boiler back-up systems and polyurethane insulated high temperature 
epoxy fiber glass storage tanks. Each of the four restaurants makes 
use of 500-gallon rooftop R-60 storage tanks. The two 25,000-gallon 
high temperature epoxy fiber glass hot water storage tanks of the 
central solar system have been insulated with more than eight inches 
of polyurethane foam. Other solar elements in the shopping center 
plan include three 65,000-gallon cold tanks, two 10 kW photovoltaic 
systems, and two freon-type Rankine engines for pumping water. 


(MHR) 
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31920 (CONF-791239—, pp 345-353) Santa Clara Community 
beep Center solar heating & cooling project. Saunders, R.G. 
y 


From 3. solar demonstration 
contractors review Ber Norfolk VA. USA (16 Dee 1979) 
uses 7085 ft? of double-glazed, selectively coated 


31921 often ee pp 355-364) Solar heating and hot 
water for the Littleton, Colorado, municipal building. Blosten, C. May 


1980. 

From 3. solar heating and cooling demonstration — 
contractors review meeting; Norfolk, VA, USA ae ae 

This 56,000 ft? building uses 9288 ft? of flat 
and two 13,900 gallon storage tanks. Sonessskie ax tulle of eee 
oy design construction, solar system, operation, and costs. 


31922 ae ig! BS pp 365-367) Executive East, a solar 
retrofit. Gohlinghorst, C.D. May 1980. 

From 3. solar heating and cooling demonstration prg79). 
contractors review Norfolk, VA, USA ae Dec 1 

This 25,000 ft? office building was retrofitted with 2561 Rot 
single-glazed selectively coated cake ee liquid ovtaang collectors 
augmented by 2927 ft? of polished aluminum reflectors. Heat 
is a 6000 gallon tank. The system operation is reviewed here. ) 


31923 (CONF-791239—, pp 369-371) Solar heating and DHW 
system housing project for the elderly, Hamden, Connecticut. Kren- 
icki, W. Jr. May 1980. 

From 3. solar heating and cooling demonstration 
contractors review meeting; Norfolk, VA, USA (16 Dec 1 

This calor hector acl etnr eclinn deen was Uta & 
non-selective copper flat plate collector per living unit and a 1600 
gallon concrete storage tank for four living units. lems encoun- 
tered with the system are reviewed. (MHR) 


31924 (CONF-791239—, 373-383) Heating and cooling of a 
Florida office building. Hancock, O.G. Jr. sag note 1980. 
From 3. solar heating and cooling demonstration 
contractors review meeting; Norfolk, VA, USA ae Dec 1979), 
This active hydronic space heating and cooling system use 
absorption cooling, 1760 ft? of evacuated tube 3000 
gallons of hot water sto 6000 gallons of chilled water 
storage for this 5000 ft? baling The 


lems encountered are reviewed. 


31925 (CONF-791239—, pp 385-391) Operating experience: 
and Development 


North Georgia Area Commission Office 
Building. Sutherland, G.; Kolberg, D.W. ny he oll 1980. 
From 3. solar heating and cooling demonstration 
contractors review meeting; Norfolk, VA, USA as Dec 1979). 
This active hydronic sda haan, cling, Sak tener Winn 
system uses 2001 ft*c of double-glazed flat-plate collectors, 
cooling, 3000 gallon hot water storage, and 5000 gallon chilled water 
storage for this 7000 ft? building. system operation and mainte- 
nance, problems, and operational costs are reviewed. (MHR) 


(CONF-791239—, pp 393-397) St. Charles High School 

solar heating project, St. Charles, Illinois. a = 3 May 1980. 

From 3. solar heating and cooling demonstration a 
contractors review meeting; Norfolk, VA, USA (16 Dec 1 
This 221,000 ft? structure uses 12,892 ft? of single-glazed, 

selective surface collectors and various tanks for hot water and 

chilled water. The problems encountered are reviewed. (MHR) 


31927 (CONF-791239—, pp ee Solar energy system for 
the office and laboratory building, State of Illinois, Department of 
Agriculture. Wilkin, C.C. May 1980. 

From 3. solar heating and cooling BUSA le Dee 1879). 
contractors review meeting; Norfolk, VA, USA (16 Dec 1 

A new 145,000 ft?, $8 million office and building 
with a $1 million solar energy system for the State of Illinois 
Department of Agriculture is presently under construction at the 
Illinois State Fairgrounds, Springfield. This project will make possi- 
ble the consolidation of the soonenliy scattered offices of this depart- 
ment into one building. Design was started in 1976, and completion 
is scheduled for 1981. The objective here is to present bidding 
procedure problems as they relate to collector performance data and 
the ability to make a fair comparison of alternative collectors. 
Problems, ainda and delays encountered in dealing with an 
embryonic, rapidly oot Garth industry providing experimental 
components are discussed 


31928 (CONF-791239—, pp 409-412) Performance of the solar 
Middle 


retrofit at Clarksville Galbreath, J.W.; Rademaker, 
R.W.; White, R.N. May 1980. 
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From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

The solar heating retrofit at Clarksville Middle School, 
Clarksville, Indiana, consists of 6520 square feet of flat plate liquid 
collectors, a 10,000 gallon buried, insulated steel tank and associated 
equipment for space heating two large gymnasiums. The system uses 
50% glycol solution in storage with no heat exchanger. Operational 
information performance and problems are reviewed. (MHR) 


31929 (CONF-791239—, pp 413-418) Scattergood School's solar 
heated recreation building. Heins, C.F. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

The building uses hot air to heat 6900 sq ft gymnasium and 
preheat water for showers. The collector array consists of 128 
Solaron 2001 flat plate collector the panels attached at an angle of 50 
degrees to the south wall of the gymnasium. An insulated, reinforced 
concrete box 8 ft by 10 ft by 25 ft, located under the collector and 
containing about 65 tons of washed river gravel, provides heat 

. Sitting on this box is a 5000 cfm air handling unit. Air is 
distributed to the gymnasium through overhead ductwork and a 
series of double deflection registers. Supplementary heat is furnished 
by a 250,000 Btu/hr propane heater mounted in a corner of the 
building. The collector heats water by means of a heat exchanger 
built into the ductwork. Water is stored in the two 120-gallon tanks. 
The water serves as pre-heated water for a 52-gallon, fast recovery 
electrical water heater. The system was designed to provide about 
75% of the space and water heating needs of the building during the 
heating season. Some performance data are used to evaluate the 
assumptions and design philosophy that were used originally, and to 
suggest changes that might improve any future systems. (MHR) 


31930 (CONF-791239—, pp 419-420) Johnson County Jail, Iowa 
City, Iowa. Schoenfelder, J.L. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This active, forced air, solar space, ventilation air, and water 
heating system uses 1857.6 ft? of flat-plate collectors and a 3500 
gallon steel storage tank. The design philosophy, system operation, 
and actual cost are discussed briefly. (MHR) 


31931 (CONF-791239—, pp 421-422) Southeast of Saline K-12 
School Kansas unified school district 306. Hall, JM. May 1980. 
From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 
Problems encountered in a year of operating experience are 
reviewed. (MHR) 


31932 (CONF-791239—, pp 423-427) Kansas Cosmosphere and 
Disccovery Center solar heating. McLain, L.J. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This active hydronic solar space and water heating system 
uses 2775 ft? of flat-plate collectors and 6000 gallons of storage 
capacity. The building and site, solar system, design, and construc- 
tion are described. (MHR) 


31933 (CONF-791239—, pp 429-431) Kaw Valley Solar Bank, 
Topeka, Kansas. Slemmons, RS May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This active hydronic solar ps heating and cooling and 
water heating system uses 1068 ft? of evacuated tube collectors and 
1100 gallons of hot water storage. The operating history of the 
project is reviewed briefly. (MHR) 


31934 (CONF-791239—, pp 433-435) Comparison of a liquid and 
an air solar flat plate heating system and a liquid concentrator system 
applied to the same structure as applied at Rademaker Corporation, 
Louisville, Kentucky. Rademaker, R.W. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

These systems use 240 ft? of liquid flat-plate collectors, 195 ft? 
of flat plate air collectors, and 240 ft? of concentrating collectors. 
Five hundred and sixty gallons of water was stored in steel tanks and 
78 ft? river gravel in the rock bed. The operation and problems of 
the systems are reviewed. (MHR) 


31935 (CONF-791239—, pp 437-443) Solar heating for field 
house, Louisiana State University. Evans, W.J. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This solar space and water heating system uses 4760 ft? of 
effective flat-plate collector area and an insulated tank of 10,000 
gallon capacity for the 101,000 ft? building. The design, construction, 
thermal expansion problems, and planned revisions are reviewed. 


(MHR) 
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31936 (CONF-791239—, pp 445-448) Solar energy applications 
Community College as viewed after 


Germantown campus, Mon 

a year’s service. Meigs, W.L. May 1980. 
From 3. solar heating and cooling demonstration program 

contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 
The systems include 9644 ft? of collector area for space and 

water heating for 139,846 ft? of building. A year’s performance is 

reviewed here with fuel savings and a listing of problems and 

solutions included. (MHR) 


31937 (CONF-791239—, pp 449-455) Design - construction rela- 
tionships of the Shady Grove passive/active solar office building. 
Perina, R.G. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This solar space heating system uses 1500 ft? of active hy- 
dronic tubular collectors and a 3000 gallon steel tank. The design 
feng ca the design and construction interrelationships, and other 
items of interest are reviewed. (MHR) 


31938 (CONF-791239—, pp 457-462) Solar heated and cooled 
fire station, Baltimore, Maryland. Tang, K.F.; Hedden, R.E. May 
1980. 
From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 
This solar space and water heating and cooling system uses 
3584 ft? of black chrome coated flat-plate collectors and a 
jon tank for heat storage. The building’s energy conservation 
eatures, solar heating and cooling system, system control logic, and 
system performance are reviewed. (MHR) 


31939 (CONF-791239—, pp 463-468) Padonia Elementary 
School solar and cooling project. Wilkening, H.A. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This active hydronic system uses 3400 ft? of concentrating 
collectors, a 10,000-gallon steel hot water tank, and a 10,000-gallon 
steel chilled water tank. This collector uses the curved roof of a 
building as a substrate for a reflective surface. The solar receiver is 
essentially a flat-plate collector facing the reflector. The design 
philosophy, system operation, and operating experience are re- 
viewed. (MHR) 


(CONF-791239—, pp 470-477) Solar and ground water 
energy systems in the Technology Properties office building, Burling- 
ton, Massachusetts. Zvara, J. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This solar space and water heating system uses 1872 ft? of 
hydronic flat-plate collectors and a storage capacity of 6000 gallons 
in two steel tanks. Back-up space heating is provided by a water-to- 
water heat pump using constant-temperature ground water as an 
energy source. The solar space heating system, the ground water 
back-up heating system, the ground water cooling system, the solar 
domestic hot water system, and the instrumentation systems are 
described. (MHR) 


31941 (CONF-791239—, pp 479-486) Design, construction and 
performance of a retrofit solar system for Madison Hall, a residence 
building on the Cedar campus of Jordan College in Cedar Springs, 
U.S.A. Coxon, L.K. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This 7250 ft? building has 2080 ft? of flat-plate collectors, one 
5000-gallon heat storage tank, a 300 gallon day tank, and 2-80 gallon 
DHW tanks. The design philosophy, construction, and maintenance 
of this system are reviewed. (MHR) 


31942 (CONF-791239—, pp 487-495) Esslinger Medical Build- 
- Traverse City, Michigan. Moutsatson, G.P.; Grant, R.A. May 
1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This solar active air space and water pre-heating system uses 
663 ft? of double-glazed flat plate collectors and 342 ft* of pebble bed 
heat storage. The design philosophy, system operation, problems and 
solutions, successful components or processes, costs, and lessons 
learned are reviewed. (MHR) 


31943 (CONF-791239—, pp 497-514) Project Sunrise. First look 
at a northern latitude commercial building retrofit solar heating 
system, Pellston, Michigan. Sieradski, L.M. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

The Sunrise warehouse and office buildings have south facin 
vertical walls with a combined length of 300 feet. The 13 foot by 2 
foot long south facing walls of the Cuckler built steel warehouse 
provide an attractive cost effective mounting surface for the Sunrise 
modular air solar collectors. The combination of 45.4°N. Latitude 
and existing south facing walls provided an ideal design solution for 
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a retrofit space heating solar system. A cost-effective design goal of 
50% solar fraction was chosen. Recent analysis shows the Project 
Sunrise system may provide as much as 64% annual solar fraction. 
To achieve this 64% estimate, two (2) - 12’ x 96’ collector arrays 
(1152 sq ft each, 2304 sq ft total) have been mounted to a newly 
installed wolmanized plywood and post and beam wall. The steel 
skin of the existing south facing wall was removed to provide a 
uniform mounting surface and to eliminate purchasing new steel 
roofing material to provide the continuation oft the old north slope of 
the o! roof. The required collector back-panel insulation interior 
to the wolmanized plywood wall also provides enhanced building 
thermal insulation during periods of low or zero solar radiation and 
collection. In future improvement steps the warehouse walls will be 
insulated to an R-19 value. All electric loading dock doors (5) and 
walkthru doors will be gasketed and insulated. The ceiling is being 
insulated to an R-19 value. 


31944 (CONF-791239—, pp 523-526) Plymouth City Hall solar 
heating system. Fay, W.L. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This active hydronic solar space and water heating system 
uses 1539 net sq ft of vacuum tube collectors and a storage capacity 
of 1000 gallons. The history of the project, the new proposal, and 
the heat transfer and storage revisions are reviewed. (MHR) 


31945 (CONF-791239—, pp 527-531) Solar heating and cooling 
for an ding at the University of Minnesota. Ramsey, 
J.W. May 1980. 


From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This system combines steam, hydronic, and air features and 
uses 6,600 ft? of liquid SLAT type collectors and an 8000 gallon steel 
storage tank. The design philosophy, system operation, system 
design, and operating experience are reviewed. (MHR) 


31946 (CONF-791239—, pp 533-539) Paulucci Planetarium Hib- 
bing Community College, Hibbing, Minnesota. Sandberg, R.Y. May 

1980. 
From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 
solar space and water heating uses 3600 ft? of line 


focusing concentrator and 225,000 gallon heat storage capacity. The 
—— philosophy, costs, and operating experience are reviewed. 
(MHR) 


31947 (CONF-791239—, pp 541-542) Presentation of a solar 
heated public facility, city of Kansas City, Missouri. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This active air solar space and water heating system for an 
8800 ft? fire station uses 2808 ft? of flat-plate collectors and 1428 ft* 
of rock storage. Project history, costs, and operation experience are 
reviewed briefly. (MHR) 


31948 (CONF-791239—, pp 543-546) Kansas City capital of the 
Age of Enlightnment. Chelnov, M. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This active hydronic solar space and water heating system 
uses 2477 ft? of single-glazed copper selective flat-plate collectors 
and a 4000 gallon storage capacity. A solar system schematic and a 
system control flowchart are presented. Lessons learned are men- 
tioned. (MHR) 


31949 (CONF-791239—, pp 547-549) Solar heating system Ste- 
College Visitors Center. Henley, M. May 1980. 
From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 
This active hydronic solar space heating uses 176 Honeywell/ 
Lennox flat-plate collectors and a 5000 gallon storage tank. Control 
system problems are reviewed. (MHR) 


31950 (CONF-791239—, pp 551-554) Solar heating system for 
the Billings Shipping Corporation freight distribution facility, Billings, 
Montana. Baker, J. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This active hydronic space heating system uses 1980 ft? of flat 
plate air-to-liquid collectors. The design philosophy, costs, and con- 
struction and operating experience are reviewed. (MHR) 


31951 (CONF-791239—, pp 555-557) Solar heating demonstra- 
tion project description: Young Men's Christian Association of Has- 
tings, Nebraska. Innes, V.A. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This closed loop hydronic solar space and water heating 
system uses 3080 ft? of flat Plate collectors and 4600 gallon storage 
capacity for the 48,000 ft* building. The design features, design 
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Ma system operation, and costs are reviewed briefly. 


31952 (CONF-791239—, pp 559-563) Refurbishment of the oper- 
ational solar system the office building city of 


contractors review meeting; Norfolk VA, USA wire: Dec 1 
This active hydronic space and water heating system uses 

m? of flat-plate collectors and a 21,890 liter storage tank. Problems 

with the original system are presented in some detail. Plans to 

revitalize the solar system are discussed briefly. (MHR) 


31953 (CONF-791239—, pp 567-576) Somerset County Environ- 
mental Education Center Building solar energy system, design and 
maintenance. Becker, P.C. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

The 18,000 square foot building consists of two 9000 square 
foot stories, the lower of which is mostly underground. The solar 
roof faces 14° east of south and contains selectively coated aluminum 
flat-plate collectors. Two storage tanks, con 2000 and 4000 
gallons of water respectively, provide 6000 of thermal 
energy storage. The building heat load is 831 Btu, cooling is 
174 million Btu. A conventional greenhouse roof was constructed by 
Lord and Burnham on the south exposure of the building. Roof slope 
is 18°. The roof consists of an aluminum framework glazed with 1/4” 
Lexan polycarbonate plastic. The collectors, glazed with a 1/25” 
thick sheet of Lexan, are suspended beneath the exterior roof in false 
purlins at a 40° angle. The roof construction allowed the installation 
of 3105 ft? of absorber plate in an overall roof area of 4090 ft? 
Experiences with the system and its maintenance over its three year 
life are reviewed. (MHR) 


31954 (CONF-791239—, pp 589-592) 1979 contractor's review 

for a new 40,000 sq. ft. conventional cement block 

facility completely solar heated and throughout. The 

facility is located in southern New Jersey. Little, R.K. + 1980. 
From 3. solar heating and cooling demonstration 9579). 

contractors review meeting; Norfolk, VA, USA (16 J, 1 
This active hydronic solar space heating and cooling aden 

uses 6000 ft? of tracking, dual- , selectively coated, 

tube, flat-plate collectors and four 10,000 and two 5000 

stainless steel storage tanks. The general description, technical prob- 

lems, and innovative materials are reviewed. ) 


31955 (CONF-791239—, pp 597-600) Bread Springs Elementary 
School retrofit solar heating project. Sea W.W. May 1980. 

From 3. solar heating and coo demonstration program 
contractors review meeting; Norfolk, bio USA (16 Dec 1979). 

This active hydronic solar space and water heating system 
uses 784 ft? of 3 x compound parabolic concentrators with non- 
evacuated receivers and an 1800 gallon storage tank for this 8852 ft? 
building. The building envelope modifications, solar system, instru- 
mentation, problems, and operation are reviewed briefly. (MHR) 


31956 (CONF-791239—, PP 601-602) Solar heating project: 
Dayton T. Brown, Inc., Bohemia, New York. Herlihy, J.E. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This active hydronic system uses 36 foot collector arrays 
fabricated on-site and a 5000 gallon storage tank. Antifreeze is used 
in the drain-down system. Design and operation are reviewed brief- 
ly. (MHR) 


31957 (CONF-791239—., pp 603-608) Basin Electric Power Co- 
operative Headquarters solar heating demonstration project. Status 
report. May 1980. 
From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 
This status report is an update of the more extensive report 
resented at the 1977 and 1978 Contractors Review. The solar 
beating system has been made operational and is apparently function- 
ing essentially as anticipated; however, data gathered to date have 
been insufficient to validate the design of the solar system. No 
unusual construction or maintenance problems were encountered to 
date that may be considered inherent to the solar collection aspects 
of our solar heating project. 


31958 (CONF-791239—, pp 609-618) Troy-Miami County 
Public Library. Pearson, R.J.; Minardi, J.E. May 1980. 

From 3. solar heating and cooling demonstration p 
contractors review meeting; Norfolk, VA, USA 16 Be "tl 79 

This hydronic solar heating system uses 3264 ft? of evacuated 
tube collectors and a 5000 gallon underground steel storage tank for 
the 23,200 ft? building. The design philosophy, system operation, 
technical problems, and operating experience are reviewed. (MHR) 


31959 (CONF-791239—, pp 619-634) Multnomah County 
Oregon operations & maintenance complex. May 1980. 
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From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 
The County's new two-story facility will be built largely 
underground, reclaiming an old landfill £ and reducing energy 
consumption in the building. Only half of the facility’s upper floor is 
above grade and this portion is shielded by earth berms except for 
vehicle ramps and access portals. The low profile consrete structure 
is depressed 25 feet into the ground, minimizing its visual impact and 
reducing energy consumption 50% below t of an rviens 
building on the surface. The 175,000 square foot shops buildi 
incorporate approximately 15, 000 square feet of solar col dew 
is on the building's roof providing al all of the air conditioning and 
t water needs about half its heating. The building’s service 
po face north and south to ensure optimum exposure for the solar 
lectors and to allow skylighting over the center shop area for 
natural lighting. The solar system will be backed by an oil-fired 
boiler and supplemented with radiant gas heatin MitR) during the winter. 
The system has a 22,500 gallon storage tank. (MHR 


31960 (CONF-791239—, pp 635-636) Active/passive hybrid ret- 
rofit to the Ashland Community Foods Store of Ashland, Oregon. 
Rounds, D. May 1980. 

From 3. Y oles heating and cooling demonstration pro; 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

The active portion of the system consists of 240 ft? air t 
collectors, located on the roof, injecting collected heat into the 
building air circulation system. The passive portion consists of a 160 
ft? double-glazed skylight facing south that provides light and heat 
to the meeting hall on the second floor. There is no thermal stora ~ 
other than that provided by the building’s thermal mass. (MHR) 


31961 (CONF-791239—, pp 637-646) Solar space heating system 
for West Chester Work Center. Haron, A.S. May 1980. 
From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 
This active hydronic solar s heating system uses solar- 
assisted heat pumps in the office section and a water-to-air coil in the 
a section. The system has 1900 ft? of single-glazed selective 
of the collectors and a 6000 gallon steel storage tank. Operation 
(NHR) during the 1978-79 heating season in discussed in 


31962 = {CONF 791239—, Pp 647- ag Riverside Elementary 
solar system. O'Connell, W.J. May 
From 3. solar heating and ae ag , program 


contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This active hydronic, pressurized, drain-down system for 
solar heating, cooling, and water heating uses 7336 ft? of evacuated 
tube collectors, and two 15,000 gallon and one 7000 gallon ASME 
steel tanks. The design hilosophy and design and construction 
problems are reviewed. (MHR) 


31963 (CONF-791239—, pp 653-659) Sullivans Island Elemen- 
ee heating and cooling demonstration project. Rast, G.B. May 
From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 
. This active hydronic system uses absorption cooling, 3500 ft? 
of evacuated tube collectors, 5000 gallon hot water storage, and 5000 
gallon chilled water storage in steel tanks. The design philosophy 
and anticipated problems are reviewed. (MHR) 


31964 (CONF-791239—, pp 661-665) Solar heating and cooling 
¢ wg A Rushmore National Memorial Visitor Center. Chiang, C.W. 
ay . 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This.active hydronic solar heating and cooling system uses 
2000 ft? of flat-plate collectors, absorption cooling, and a 3000 gallon 
steel storage tank. Problems, design modifications, and nocturnal 
radiation are discussed. (MHR) 


31965 (CONF-791239—, pp 667-671) Solar heating system for 
the Coca-Cola works of Jackson, Tennessee. McAlexander, 
W.G.; Perry, E.H.; Todd, T.R. Jr. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This active hydronic solar space and water heating system 
uses 9480 ft? of evacuated tube collectors and 24,000 gallons of 
storage capacity. The design philosophy and problems encountered 
are reviewed. (MHR) 


31966 (CONF-791239—, pp 673-675) Solar heating and domestic 
hot water system North Dallas High School, Dallas, Texas. Arnoid, 
F.P. Jr.; Bradley, O. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This active hydronic solar s and water heating system 
uses 4800 ft? of flat-plate collectors and a 10,000 gallon steel storage 
tank. The system installation is reviewed. (MHR) 
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31967 (CONF-791239—, pp 677-680) One Solar Place. Braun, 
E.E. Jr. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This active hydronic space and water heating system uses 
1596 ft? of flat-plate collectors and two 2300 gallon concrete hot 
water storage tanks. The design, — and system operation for 
the office buildings are reviewed. (MHR 


31968 (CONF-791239—, pp 681-690) Demonstration project 
— Hampton Park Recreation & Health Center. Myers, R.P. May 
1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This active hydronic solar heatin », cooling, and water heating 
system uses absorption cooling, 3650 ft? of flat plate collectors, a 
6000 gallon steel hot water storage tank, and a 2000 gallon steel 
chilled water storage tank. The design philosophy, operating se- 
quence, problems, and operating experience are reviewed. (MHR) 


31969 (CONF-791239—, pp 691-697) Sky Harbour Elementary 
a ig heating, cooling, and hot water project. Steinhauser, B.F. 
ay 1980. 

From 3. solar heating and cooling demonstration ge oy 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This active hydronic solar heating, cooling, and water heating 
system uses 6120 ft? of parabolic collectors, a two-stage lithium 
bromide chiller, and storage water temperatures of over 300°F. This 
building will be the most energy conserving space conditioned 
school in this climate. The building design, solar system design 
simulation, and possible problems are reviewed. (MHR) 


31970 (CONF-791239—, pp 699-703) Trinity University solar 
heating and cooling project, 1979. T Treat, C.H. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

The Trinity project is a retrofit of an existing central plant 
which provides space heating, space cooling and domestic hot water 
for the campus athletic center and five dormitories housing about 
500 students. This central plant serves nearly 300,000 square feet of 
floor area and, with the exception of fans and pumps, was previously 
powered entirely by natural gas. A discussion is presented of the 
recent operating experience gained from this project. This solar 
energy system utilizes 16,080 square feet (lens area) of Northrup 
tracking, concentrating collectors and 40,000 gallons of hot water 
storage in two buried, insulated, steel tanks. Solar powered cooling 
is provided by a 350 ton Carrier lithium-bromide absorption chiller 
which was already in the central plant. Nonsolar cooling is now 
provided by a 630 ton electric centrifugal chiller installed as part of 
this project. The system flow diagram is included. 


31971 (CONF-791239—, pp 705-709) Design of a large air solar 
heating system, Ogden, Utah. Woods, J.L. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

A solar heating system is described for providing comfort 
heating to a 5500 square foot office complex in a large manufactur- 
ing facility. The solar system utilizies air as the heat transfer fluid 
and features a unique solar absorber surface, produced electrochemi- 
cally, on aluminum solar receivers. Rock is utilized for heat storage. 
The system uses 3000 ft? of flat-plate collector area and 1200 ft° of 
rock bin. (MHR) 


31972 (CONF-791239—, PP 715-716) Report on Project North 
Avenue , N Avenue and Essex Street, Richmond, 
Virginia. Bruce, J.R. May 1980 

From 3. solar heating ‘and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This project is a single story branch library (7080 sq ft) 
designed for year-round use. The system is designed to use approxi- 
mately 1600 net square feet of double glazed flat-plate collectors for 
solar space heating, cooling, and water heating. There are to be two 
1700-gallon storage tanks for storing the solar heated water. The 
project plans and specifications are now being reviewed to deter- 
mine possible changes to produce savings in costs prior to rebidding 
the project. (MHR) 


31973 (CONF-791239—, pp 721-723) Solar heating and hot 
water system new main building, Alderson Broaddus College, Philippi, 
West Virginia. Wilson, W. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This active hydronic solar space and water heating system 
uses 3150 ft? of single-glazed flat-plate collectors and two 3000 
gallon steel storage for the 51,120 ft? building. The solar 
system cost budget is $129,973 and is supposed to provide 35% of 
the building’s heating and hot water requirements. The solar system 
work is underway with roof mounted collector supports nearing 
completion in December 1979. (MHR) 
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31974 (CONF-791239—, 725-729) Equine Management 
Center nr Lakehere Techical nae, Cleveland, WI. Groth, G.F. 
ay 


From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dee 1979). 

This solar-assisted forced warm air heating for classroom and 
horse stalls and hot water heating uses 815 ft? of two-pass air, fixed, 
non-selective flat-plate collectors and 276 ft* of encapsulated water 
bin for the 17,424 ft? building. Water is packaged in | in. x 8 in. x 8 
in. stackable plastic containers for storage. Construction has not 
started. (MHR 


31975 (CONF-791239—, pp 731-739) Control of a solar assisted 
heat pump system. Zien, H.B. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 oa 1979). 

This solar-assisted water-to-air heat pump uses 756 ft? draina- 
ble liquid evacuated tube collectors and a 4000-gallon concrete 
storage tank for the 8000 ft? office building. The design philosophy, 
system overview, hydronic system control, solar system control, and 
failsafe and redundant equipment are reviewed. Problems related to 
heat pump reliability and corrosive well water are mentioned. 


(MHR) 


31976 ag ogg B- Evaluation of the solar building, Albu- 
querque, New Mexico. Final report, April 1974-September 1978. 
Gilman, S.F. (Pennsylvania State Univ., University Park (USA). 
Dept. of Architectural Engineering). Dec 1979. Contract EY-76-S- 
C2-2704. 76p. NTIS, PC A05/MF AO1. 

During portions of the 1974-1975 and 1975-1976 winter heat- 
ing seasons, a field evaluation was made of a solar-assisted heat pump 
heating system in a small commercial office building in Albuquerque, 
N.M. The system was comprised of one main water-to-water heat 
pump and five small water-to-air heat pumps. The liquid-type solar 
collector array had an area equivalent to about 10% of the building 
floor area. Other than the ethylene glycol/water solution circulated 
through the solar collector array, water was used in all parts of the 
system, including three thermal energy storage tanks. Considerable 
information concerning this project has been disseminated through 
conferences, workshops, technical papers at professional society 
meetings, reports to the federal government and Master of Science 
theses, all of which are referenced in this report. The work done on 
this project over the period of the contract is summarized and 
pertinent information concerning the building, the solar-assisted heat 
—- system, data acquisition aspects, results, and conclusions are 
included. 


31977 (COO—4483-F) Analysis of advanced thermal storage 
su for solar heating and cooling. Final report, October 1, 
1977-September 30, 1978. Offenhartz, P.O’D.; Marston, J.M.; Watts, 
J.I. (EIC Corp., Newton, MA (USA)). Nov 1979. Contract EG-77- 
C-02-4483. 198p. NTIS, PC A09/MF A0O1. 

Computer models for heating, cooling, and advanced thermal 
storage subsystems have been developed in TRNSYS-compatible 
form. Simplified models for solar collection and building loads have 
been written, together with routines that simulate a variety of space 
conditioning and advanced storage devices. Simulations using var- 
ious storage concepts have been carried out for four major applica- 
tions: (1) s and domestic hot water heating; (2) solar assisted 
heat pumping; (3) absorption air conditioning; and (4) thermally 
activated heat pumping. Overall performance differences traceable 
to the performance of a storage unit were generally small. In 
particular, from an operational point of view, the H2SO,./H20O stor- 
age system behaves in a fashion remarkably similar to water tank 
storage: collector temperatures (and efficiencies) were nearly identi- 
cal. However, over the same temperature range, the H2/SO.,/H2O 
system offers a factor of four advantage in volume, which may be 
— 7 ae climates by the requirement for a heat source at or 
above . 


31978 (DOE/AL/10891—T1) Impact of controls in passive 
solar heating and cooling of Sebald, A.V.; Clinton, J.R. 
(California Univ., San Diego, La Jolla (USA). Energy Center). 1980. 
Contract AC04-79AL 10891. 229p. NTIS, PC All/MF AOl1. 

Separate abstracts were prepared for the nine included 
papers. (MHR) 


31979 (DOE/AL/10891—T1, pp A.1-A.31) Controlled integra- 
tion of Trombe wall and direct gain in passive solar residences. Sebald, 
A.V.,; Phillips, G.M. (Univ. of California, San Diego, La Jolla). 1980. 

In Impact of controls in passive solar heating and cooling of 
buildings. 

Proper controlled integration of Trombe wall and direct gain 
are analyzed for pr ay NM, Santa Maria CA and Madison 
WI. Designs are critiqued for both comfort (using a new comfort 
index) and backup requirements. It is demonstrated that proper 
control is necessary for the maintenance of comfort and the attain- 
ment of high solar fractions. A simple expression for backup require- 
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ments in all three climates as a function of glazing areas and control 
flags is presented. 


31980 (DOE/AL/10891—T1, pp C.1-C.32) Eliminating peak 

load auxiliary energy consumption in passive solar residences during 

Tolls) — A.V.; Munoz, D. (Univ. of California, San Diego, La 
olla). 3 

wale In Impact of controls in passive solar heating and cooling of 


imulation analysis is used in Albuquerque NM and Madison 
WI to address the following four questions: (1) a 
designed and controlled passive house, how does total 
sumption depend on the choice of peak load blackout periods. 2) 
What comfort ties arise from a variety of 
peak load blackout periods. (3) oa oe ee 
introduced into the house. (4) What are the effects of imprecise 
information on short term future weather. 


31981 (DOE/AL/10891—T1, D.1-D.27) Index to quantify 
thermal comfort in homes. i re Clinton, J.R. (UCSD 
Energy Center, La Tolls CA CA). 1980. 
call In Impact of controls in passive solar heating and cooling of 


discomfort index proposed Ape quantitative estimates 
of the comfort implications of residential building design during the 
heating season. Discomfort under steady-state conditions is estimated 
from the squared difference between the actual and a preferred 
temperature (which varies with assumed clothing and a 
levels). The difference is found using a linear approximation to 
ASHRAE ET which treats humidity effects only implicitly. The 
index also includes a penalty for thermal transients. The functional 
form of the index allows simple calibration for individual 
psa i! cen seeder cnet peak sap se dag iy oe y used 

Predicted Percentage of Dissatisfied, but is simpler and better suited 
to simulations of residential environments than the PPD. Computer 
simulations can integrate the index over a heating season with 
energy use to estimate the overall thermal performance of a i 
These two aspects of performance can then be combined into one 
overall index, by using thermostat settings as an indicator of the 
relative weights that people assign to comfort and energy use. 


31982 (DOE/AL/10891—T1, pp E.1-E.30) Efficient wo ae 
of pds controlled passive solar systems: forward differencing in 
thermal networks. Sebald, A.V. (Univ. of California, San Diego, La 
Jolla). 1980. 

In Impact of controls in passive solar heating and cooling of 


buildin, 

Mathematical aspects of Thermal Network (TN) models are 
discussed in detail. Emphasis is given to Forward Differencing (FD) 
because of its efficiency in large-controlled TN models. Accuracy is 
analyzed. Computational considerations are analyzed in detail. An 
example is given. FD in TN models is seen to be accurate and 
efficient in complex buildings. In addition, structural information 
contained in TN models is easily extracted as a bonus without 
simulation. 

31983 (DOE/AL/10891—T1, pp F.1-F.14) Response surfaces: 
}caenagaael results 


A.V. (Univ. of California, San Diego, La Jolla). 19) 
In Impact of controls in passive solar heating and cooling of 


a 
esponse surfaces are proposed as a means for summarizing 


simulation results. This methodology is an inexpensive way to very 
accurately provide: assistance in c the minimum number of 
simulation runs needed to analyze a given problem, a simple way to 
summarize the results of a complex sim analysis, and a very 
exact, closed form equation to represent the simulation. Essentially, 
this technique allows one to choose a small number of full simula- 
tions to analyze a given problem (e.g., —a Trombe wall and 
direct gain in a passive solar house). A simple equation is then 
chosen to accurately represent the simulation. equation is then 
used to accurately interpolate pe Se coduiien simulations. 
These pseudo-simulations cost less a penny to ae oe 
auxiliary energy and comfort for an entire heating season. 

errors under 3 therms can easily be achieved at this extremely low 
cost. Response surfaces also are useful in optimization problems 
involving thermodynamic models. 


31984 (DOE/AL/10891—T1, pp G.1-G.6) MRT method of 
radiant energy exchange in rooms. Carroll, J.A. (UCSD 
a La Jolla, CA). 1980. 


of systems simulation and economic analy- 
sis conference; San Diego, CA (USA) (1980). 

The MRT View Factor method ted in this paper 
clearinghouse fr all redave exchanges. An node, which acts as a 
c api my balled ‘or all radiative exchanges. ward adjustment in 
the ve ape ee oy h surface and the MRT exactly cancels that 
surface’s f-weight in the MRT. The adjustments also happen to 
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improve the accuracy of the conventional view factors implicitly 
assigned by MRT methods. The effects of surface emittance and air 
emittance (typically .05-.15 in residences) are modelled without 
difficulty. For greatest accuracy, radiation coefficients can be varied 
with temperature. This method is inherently free from heat balance 
errors and errors in the overall radiative coupling of each surface to 
its environment. Errors do occur in the implicit view factors, but 
errors such as this are inherent in any method which overlooks the 
pory details of the enclosure geometry. Coplanar surfaces cause the 
gest errors, and these errors can be compensated for if necessary. 


31985 (DOE/AL/10891—T1, pp H.1-H.29) Thermal network 
model of a passive solar house. Carroll, J.A.; Clinton, J.R. (UCSD 
Energy Center, La Jolla, CA). 1980. 

In Impact of controls in passive solar heating and cooling of 


buildin 

The thermal network simulation model is described. The 
house simulated is a wood frame building with slab floor, and has 
windows facing east, south, and west. It a Trombe wall which 
may be vented to the interior or to an under-floor rockbed. The 
rockbed model is simple yet flexible, and provides for controlled 
smearing of thermoclines during both flow and no-flow conditions. 
Control ilities include venting, shading, night insulation, ther- 
mostat setbacks, off-peak backup, and various rockbed controls. 
Thermal network diagrams are shown for the various conventional 
and solar components in the model, first in their original form and 
then in the simplified form actually used in the simulations. 


31986 (DOE/AL/10891—T1, pp I.1-1.21) Thermal network 
models of the sea-lab test inton, J.R.; Carroll, J.A. (Univ. 
of California, San Diego, La Jolla). 1980. 

In Impact of controls in passive solar heating and cooling of 
buildings. 

A group of eight passive test buildings is under construction 
at an inland San Diego County site and a major goal of this project is 
a comparison of measured data with results of thermal network 
models. The design and construction details of the test buildings and 
the thermal network models which have been developed for simula- 
tions to be conducted are described. Component values for the 
networks were calculated according to standard ASHRAE methods 
with some minor modifications. Included are thermal networks for 
each of the buildings: conventional buildings, roof pond, clerestory, 
high mass (tilt-up concrete walls), glazed masonry (Trombe wall), 
water wall, direct gain, and attached sunspace. Each of the buildings 
has a north room and a south room. The 2-zone thermal network 
models incorporate this feature and allow investigation of heat 
transfer between zones. 


31987 (DOE/CS/30367—1) Heating/daylighting prototype de- 
Phase I, Passive and Hybrid Solar Manufactured Building 
Project. Interim report and project status report No. 1, 1 October 
1979-29 February 1980. Snyder, M.; Fraker, H.; Lindsey, L.; 
Braham, W.; , W.; Huffman, J. (Butler Mfg. Co., Grand- 
view, MO (USA). Research Center; Princeton Energy Group, NJ 
(USA)). 31 Mar 1980. Contract FC02-80CS30367. 3p. NTIS. PC 
A04/MF AO1. 

Climatological data, both representative (typical) and extreme 
conditions, relevant to building energy use in Grandview, Missouri 
are presented. The energy-related characteristics of a particular 
building and its use are merged with ambient weather conditions. 
The graphs depict daily fluctuations in the major categories of 
building heating/cooling load for the experimental building (Roof 
Runner facility) at Butler Research Center. Data input include 
hourly weather and building occupancy schedules, the geometry and 
fixed characteristics (component R-values, heat capacities, 
etc.) of the prototype structure, and variable conditions (status of 
moveable insulating shutters, HVAC operating modes, etc.). The 

rototype systems to be incorporated in the new Roof Runner 
buildin ing are shown. Both warehouse (no ceiling) and office (sus- 
— ceiling) system types are included. The diagrams conceptual- 
y ict the heat flows in several representative operating modes, 


_— - ig the wide variety of operating conditions which will be 
evaluated during the testing phase of this project. Cost estimates for 
the designs selected for construction are provided. (MHR) 


31988 (DOE/CS/34223—01) Training Community College fac- 
ulty in the and skills required for Solar Energy System 
installation. Leo, R.J. (League for Innovation in the Community 
Coll., Los Angeles, CA (USA)). May 1980. Contract ACO1- 
78CS34223. 65p. NTIS, PC A04/MF AO1. 

A project to train a specified number of community college, 
vocational /technical faculty in the techniques and skills required to 
install solar energy systems is described. The planning that led to the 
contract, the development and conduct of the training workshops, 
and the outcomes are detailed. An overall evaluation of the project 
and recommendations for the future are included. (MHR) 


31989 (DOE/NASA/CR—161480) Installation guidelines for 
solar heating system, single-family residence at William O'Brien State 
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Park, Stillwater, Minnesota. (Honeywell, Inc., Minneapolis, MN 
(USA). Energy Resources Center). May 1980. Contract AIO1- 
76CS31037. 188p. NTIS, PC A09/MF AO1. 

The Solar Heating System installer guidelines are provided 
for each subsystem and testing and filling system are included. 
This single-family residential heating system is a solar-assisted, hy- 
dronic-to-warm-air system with solar-assisted domestic water heat- 
ing. It is com; of the following major components: liquid cooled 
flat plate collectors; water storage tank; passive solar-fired domestic 
water preheater; electric hot water heater; heat pump with electric 
backup; solar hot water coil unit; tube-and-shell heat exchanger, 
three F saya and associated pipes and valving in an energy transport 
module; control system; and air-cooled heat purge unit. Information 
is also provided on the operating procedures, controls, caution 
requirements, and routine and schedule maintenance. Information 
consists of written procedures, schematics, detail drawings, pictures 
and manufacturer’s component data. 


31990 (DOE/NASA/CR—161482) Solar heating and domestic 
hot water system installed at North Dallas High School. Final report. 
(Dallas Independent School District, TX (USA). Office of the 
General Superintendent). May 1980. Contract FC01-78CS35204. 
108p. NTIS, PC A06/MF AO1. 

This Document is the Final Technical Report of the Solar 
Energy System located at the North Dallas High School, Dallas, 
Texas. The system is designed as a retrofit in a three story with 
basement, concrete frame high school building. The building was air 
conditioned with an electric drive 300-ton chilled water central 
system in 1973. The bo pew Beg ps 126,000 square feet and the 
solar energy system will preheat 100 percent of domestic hot water 
and supply 47.5 percent of annual building heating requirements. 
During the building cooling seasons, the solar energy system will 
supply 100 percent of domestic hot water. The solar energy system 
consists of 4800 square feet (320 panels) Lennox/Honeywell flat 
plate liquid collector subsystem, and a 10,000 gallon steel tank 
storage subsystem circulating hot water producing 686.6 x 10° Btu/ 
year (specified) building heating and domestic hot water heating. 
The start up date is December 4, 1979. Extracts from the site files, 
specification references for solar modification to existing building 
heating and domestic hot water systems, drawings, installation, 
operation and maintenance instructions are presented. 


31991 (DOE/NASA/CR—161483) Solar heating and hot water 
system installed at office building, One Solar Place, Dallas, Texas. 
Final report. (Travis-Braun and Associates, Inc., Dallas, TX (USA)). 
Jun 1980. Contract AB01-77CS34093. 119p. NTIS, PC A06/MF 


AOl. 

This document is the Final Report of the Solar Energy 
System Installed at the First Solar Heated Office Building, One 
Solar Place, Dallas, Texas. The Solar System was designed to 
provide 87 percent of the space heating needs, 100 percent of the 
— hot water needs and is sized for future absorption cooling. 

e collection subsystem consists of 28 Solargenics, series 76, flat 
plate collectors with a total area of 1596 square feet. The solar loop 
circulates an ethylene glycol-water solution through the collectors 
into a hot water system heat exchanger. The hot water storage 
subsystem consists of a heat exchanger, two 2300 gallon concrete hot 
water storage tanks with built in heat exchangers and a back-up 
electric boiler. The domestic hot water subsystem sends hot water to 
the 10,200 square feet floor area office building hot water fixtures. 
The building cold water system provides make-up to the solar loop, 
the heating loop, and the hot water concrete storage tanks. The 
design, construction, cost analysis, operation and maintenance of the 
= system are described. The system became operational July 11, 
1979. 


31992 (DOE/NASA/CR—161484) Solar heating and cooling 
system installed at Leavenworth, Kansas. Final report. (Citizens 
Mutual Savings and Loan Association, Leavenworth, KS (USA)). 
Jun 1980. Contract FC01-78CS35193;A101-76CS31024. 318p. NTIS, 
PC Al4/MF AOl1. 

The solar heating and cooling system installed at the head- 
quarters of Citizens Mutual Savings Association in Leavenworth, 
Kansas, is described in detail. The project is part of the U.S. 
Department of Energy's solar demonstration pro and became 
operational in March, 1979. The designer was TE , Inc. Consulting 
Engineers, Kansas City, Missouri and contractor was Norris Broth- 
ers, Inc., Lawrence, Kansas. The solar system is expected to furnish 
90 percent of the overall heating load, 70 percent of the cooling load 
and 100 percent of the domestic hot water load. The building has 
two floors with a total of 12,000 square feet gross area. The system 
has 120 flat-plate liquid solar panels with a net area of 2200 square 
feet. Five, 3-ton Arkla solar assisted absorption units provide the 
cooling, in conjunction with a 3000 gallon chilled water storage 
tank. Two, 3000 gallon storage tanks are provided with one desig- 
nated for summer use, whereas both tanks are utilized during winter. 


31993 (DOE/NASA/CR—161493) Solar Energy System per- 
formance evaluation: seasonal report for Colt Pueblo, Pueblo, Colora- 
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do, (International Business Machines Corp., Huntsville, AL (USA). 
Federal Systems Div.). Jun 1980. Contract AI01-76CS31037. 94p. 
NTIS, PC A05/MF AO1. 

The Colt Pueblo Solar Energy System w i 
provide space heating and hot water intieuina for the US 
ment of Transportation Test Center at Pueblo, Colorado. The 
system consists of 583 square feet of Colt A- 151 series flat plate 
liquid collectors, a petroleum-base thermal energy transport ~~ an 
1100 gallon water-filled solar energy storage tank, pumps, heat 
exchangers, controls and associated plumbing. Cold water passes 
through a liquid-to-liquid heat exchanger internal to the solar energy 
storage tank to preheat the water supplied to a 30 gallon electric hot 
water tank. A parallel circulation loop also operates to transfer solar 
generated heat to the hot water tank. Solar Coar System piping is 
protected from freezin, wok with heat tapes. There are five modes of 
system operation. (MHR) 


31994 Se ee Solar Energy System Per- 
formance Evaluation. Seasonal report for Contemporary Newnan, 
(IBM Federal Systems Div., Huntsville, AL 


Newnan, 
caw eke Jun 1980. Contract AI01- 76531037. Bip. NTIS, PC A05/ 


"he Contemporary Newnan Solar Energy System was de- 
signed by Contemporary Systems, Incorporated, ery New 
Hampshire, to provide 60 percent of the space heating and domestic 
hot water (D for a two story residence located in Newnan, 
Georgia. The system consists of fourteen Contemporary System 
Series V warm air collectors (392 square feet), 328 cubic foot rock 
bin thermal storage sanangen tf to 1 1/2 inch diameter stones, an air 
handler, heat exchangers, an 80-gallon DHW preheat tank, controls, 
associated plumbing and air ducting. Auxiliary heating is provided 
by an electric heat pump supplemented by electric resistance heaters 
when outdoor temperatures drop below 15 degrees fahrenheit. A 40- 
gallon electric hot water tank is supplied water through the 80- 
gallon preheat tank. The system has six modes of operation. This 
report includes the system description; typical system operation; 
system operating sequence; performance assessment; system per- 
formance; collector array, storage, hot water and _ Space heating 
st stem performance; operating energy; energy savings; and main- 

Solar Energy System became operational April, 1979. 


31995 (DOE/NASA/CR—161495) Solar energy system per- 
formance evaluation - Seasonal Report for Seeco Lincoln, Lincoln, 
Nebraska. (International Business Machines Corp., Huntsville, AL 
(USA). Federal Systems Div.). Jun 1980. Contract AI01-76CS31037. 
72p. NTIS, PC A04/MF AO1. 
The SEECO Lincoln Solar Energy System was designed to 
awed 60 percent of the space heating for the 50 seat Hyde 
emorial Observatory in Lincoln, Nebraska. The system consists of 
nine SEECO Mod | flat plate air collectors (481 square feet), a 347 
cubic foot rock storage bin, blowers, controls and air ducting. An 
auxiliary natural gas furnace provides additional energy when the 
solar energy is not adequate to meet the space heating demand. The 
system has five modes of operation. System description, typical 
system operation, system operating sequence, performance assess- 
ment, system performance, subsystem performance (collector array, 
storage, space heating), operating energy, energy savings and main- 
tenance are discussed. 


31996 (DOE/NASA/CR—161508) Solar Energy System Per- 
formance Evaluation. Seasonal report for IBM System 1B, Carlsbad, 
New Mexico. (IBM Federal Systems Div., Huntsville, AL (USA)). 
Jul 1980. Contract AI01-76CS31037. 76p. NTIS, PC AOS/MF AOI. 
The IBM-Carlsbad Solar Energy System is located in a single 
family residence at Carlsbad Caverns National Park, New Mexico. 
hot air solar heating and hot water system consists of 408 
square feet of SEPCO, flat plate air collectors, a rock storage bin 
containing 12 tons of 3/4” to 2 1/2” diameter rocks, an energy 
transport system, air-to-water heat exchanger, controls and a hot 
water preheat tank which supplies preheated water to a 52 gallon 
electric hot water tank. An oil hot-air furnace supplies necessary 
energy when solar energy is insufficient to supply the space heating 
load. The system has five different modes of operation and became 
operational in March, 1978. The following topics are discussed: 
system description, performance assessment, operating energy, 
energy savings, maintenance, summary and conclusions. 


31997 (DOE/RS5/10140—T1) Performance improvement of a 
solar heating system utilizing off-peak electric auxiliary. Eltimsahy, 

-H. (Toledo Univ., OH (USA)). Jun 1980. Contract FG02- 
79R510140. 101p. NTIS, PC A06/MF AOI. 

The design and construction of a heat pump system suitable 
for incorporating in a space solar heating system utilizing off-peak 
storage from the electric utility are described. The performance of 
the system is evaluated. The refrigerating capacity, heating capacity 
and compressor horse 4 es for a heat pump system using a piston 
type compressor are first determined. The heat pump design is also 
matched with the existing University of Toledo solar house heating 
system. The refrigerant is Freon-12 working between a condensing 
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collector 
f bestag toad oangines We oder comms oad OE 

efficiencies in are recorded. The data collected is then 
cnalpeal tnd Cedaaned with wepviceiy cilael Gna. The te 
provement in the performance resulting from the addition of a piston 
Hee walitcas tatcasee ies pateetiine kenoanton eaaumiea patoen 
co) points to the potentially impro’ form- 

ance of a solar heating s sytem utlizag off peak storage fom the 
albcd cesundimarteuine 
lied by solar is 60% and the seasonal percent cost of space 
supplied by solar is 82% with a solar collection coeffi- 
Gar ft saan « 4.6. paedee dagperee yhy A A, ong 

would pay for itself in 14 years when used in Northwest Ohio 


31998 Cie) Bebe ater saat & LASL. Progress 
report, 1-September 30, 1979. Reisfeld, S.R.; Neeper, D.A. 
(comps.). (Los Alamos Scientific Lab., NM (USA)). May 1980. 
Contract W-7405-ENG-36. NTI 
Solar energy research reearch from Apel 
formed by Los Alamos Scien 
peg Ne edb pee | pen pect 
described. Accounts are also given of the ap technical suppor 
to the Office of Solar Applications of the Department of 
fees eee Se ae eee 
and the general public. The largest effort Ging Gants 
involved work on the Department of 
ee ae nee poe See 
of atural eat ditbution mechan, ar i 
passive test rooms wii attention to the comparison 
Renirgle an ngelle pltermngt tee Rng ot tL 
direct-gain room, and computer calculations that develop «ample 
fied method for predicting the behavior ofan tached grcnbowse 
This method has been developed for direct-gain and 
pe pe he ed peg eng <g- testing 


soainalt cs pant ef tie iaauak maine tor quan nad tk, ee 
0-11 Group Leader provided direct assistance at DOE Headquarters 
oe SS ee eer In addition to monitoring 
75 col 


r research contracts, review meetings were established on 
both evacuated collectors and salt gradient solar ponds. 


31999 (LA-UR—80-1913) by incentive ete 
gional assessment. Ben-David, S.; Kirschner, C.; ary = 5 bee 
F. (New Mexico Univ., ue (USA). of Economics: 
Los Alamos Scientific Lab., USA). 1980. —_ W-7405- 
ENG-36. 6p. (CONF-800828—2). NTIS, PC A02/MF AO1 
From Solwest; Vancouver, British Columbia, Canada (6 Aug 
). 


cautery Wi Se Gaaareae, te pass, Sy Co Seas Se 
heated by virtue of their passive solar designs. These designs are not 
economically competitive against all conventional fuels in all loca- 
tions. Some degree of government incentive y fi 

itive position for these designs. A is 
presented which is used to assess the itude of the government 
incentive required to assure feasibility. is used to 
provide a regional assessment for the Pacific west under 
alternative home ownership periods and conventional fuel types. 


— att gg Interregional comparisons of the cost 
of conserving conventional fuels. Kirschner, C.; Brunton, D.; Ben- 
David, S.; Roach, F. (New Mexico Univ., Albuquerque ue (USA); Los 
Alamos Scientific Lab., NM (USA)). 1980. Contract W-7405-ENG- 
36. 37p. (CONF- -800697—1). NTIS, PC A03/MF A011. 
From Western Economic Association annual meeting; San 
Diego, CA, USA (Jun 1980). 
The EASE-II simulation shows there are dramatic differences 


heat. The LASL/UNM code is pd none being ee a 
a green-house option. The si oe poe of the greenhouse 
system is its ability to be retro’ tted to existing 

Six present passive system types require integration i 
sruntuss of Gin haw. Since new homes constitute a 
residential energy consumption the i i 
national energy picture by solar will have to come 
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Another addition to the code is in the area of combined application 
of solar and insulation. Currently solar performance is compared to a 
standard insulation home. Given the opportunity to use both solar 
and insulation to conserve fuel, the optimum generally calls for some 
mix of the two. Shadow prices emerge on solar and insulation as 
increasing the level of one entails an bam cost of foregoing 
some application of the other. The ition of these features are 
expected to enhance the value of the LASL/UNM code as a policy 
analysis tool. 


(LBL—9292(Rev.)) Simulation model for the performance 

systems for and cooling. Tavana, M.; 

Kammerud, R.; Akbari, H.; Bor, T. (California Univ., Berkeley 

(USA). Lawrence Berkeley .; Abadan Inst. of Tech. (Iran); 

California State Univ., Humboldt, Arcata (USA). t. of Chemis- 

try). Jun 1980. Contract W-7405-ENG-48. 8p. (CONF-800604— 
34(Rev.)). NTIS, PC A02/MF AO1. 

From American section of the International Solar Energy 
Society conference; Phoenix, AZ, USA (2 Jun 1980). 

A detailed computer model has been developed for simulating 
the dynamic thermal behavior of roof pond systems. The model is 
composed of outer movable insulation, an optional evaporative 
water layer over water bags on steel decking, and an inner movable 
insulation. A control strategy for the movable insulations which 
provides near optimum thermal performance is included in the 
model. An hourly thermal balance analysis of the system is per- 
formed using theoretical and/or empirical expressions to determine 
the heat transfer coefficients for each of the surfaces in the model. 
The model has been used to study the effect on system thermal 
performance of [1] the R-value of both the top and bottom movable 
insulations; [2] Loy of the pond water, and [3] the depth of the 
evaporative layer. heating and cooling potentials of the roof 
pond have also been investigated in four climates. The model was 
developed for incorporation into the public domain building energy 
analysis computer program BLAST. 


32002 BL—10033) water heaters with heat ex- 

changers. Mertol, A.; Place, W.; Webster, T.; Greif, R. (California 

Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jun 1980. Con- 

= aa NG-48. 1lp. (CONF-800604—33). NTIS, PC A02/ 
AOl. 

From American section of the International Solar Energy 
Society conference; Phoenix, AZ, USA (2 Jun 1980). 

An analytical Detailed Loop Model (DLM) has been devel- 
oped to analyze the performance of solar thermosiphon water heat- 
ers with heat exchangers in storage tanks. The model has been used 
to study performance of thermosiphons as a function of heat ex- 
c er c istics, heat er fluids, flow resistances, tank 
stratification, and tank elevation relative to the collector. The results 
indicate that reasonable performance can be attained with these 
systems compared to thermosiphons without heat exchangers. 


32003 (LBL—10257) Buoyancy-driven convection in a rectangu- 
lar enclosure: ex results and numerical calculations. 
Bauman, F.; Gadgil, A.; Kammerud, R.; Greif, R. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Jul 1980. Contract W- 
7405-ENG-48. 18p. (CONF-800723—22). NTIS, PC A02/MF AOI. 

From 19. national heat transfer conference; Orlando, FL, 
USA (27 Jul 1980). 

Within the building sciences, little attention has been given to 
buoyancy-driven convection in room geometries at the large Ray- 
leigh numbers which typify full-scale structures. Natural convective 
heat transfer processes are fundamental to the operation of many 
passive solar systems. In order to fully understand system perform- 
ance and to allow design optimization, the characteristics of this heat 
transfer process must be examined from first principles. For this 
reason, an investigation of two- and three-dimensional buoyancy- 
driven convection in rectangular enclosures at ——_ numbers 
approaching 10"° has been initiated at Lawrence Berkeley Labora- 
tory. The technical details of the experimental analysis performed to 
date and the comparison of the numerical results with published data 
are discussed. Initial results are also presented from the application 
of the convection analysis computer program to simulate convective 
heat transfer arising from a few representative room surface tem- 
perature distributions. 


32004 (P—104-80-001) Residential space heating: solar and elec- 
tric resistance systems cost and performance data, Hutchcraft, T. 
(California Energy Commission, Sacramento (USA)). Apr 1980. 
109p. California ‘gy Commission, Sacramento. 

Cost and performance data on new residential space heating 
systems, specifically, active and passive solar systems and electric 
resistance systems, are presented. The majority of the information 
presented was obtained from 21 documents, which are listed. Infor- 
mation sheets include the project name, location, dwelling size and 
type, solar system type, cost, performance, and system description. 

data were collected to assist with the Residential Building 
Standards Revision Project. (WHK) 
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32005 (SERI/RR—721-377) Statistical problems in design tech- 
nique validation. Cohen, J.S. (Solar Energy Research Inst., Golden, 
CO (USA)). Apr 1980. Contract AC02-77CH00178. 36p. NTIS, PC 
A03/MF AOl1. 

This work is concerned with the statistical validation process 
for measuring the accuracy of design techniques for solar energy 
systems. This includes a discussion of the statistical variability inher- 
ent in the design and measurement processes and the way in which 
this variability can dictate the choice of experimental design, choice 
of data, accuracy of the results, and choice of questions that can be 
reliably answered in such a study. The approach here is primarily 
concerned with design procedure validation in the context of the 
realistic process of system desig, where the discrepancy between 
measured and predicted results is due to limitations in the mathemat- 
ical models employed by the procedures and the inaccuracies of 
input data. A set of guidelines for successful validation methodolo- 
gies is discussed, and a simplified validation methodology for domes- 
tic hot water heaters is presented. 


32006 (SERI/TR—0924-1) Performance data for passive sys- 
tems. A proposed data format. (Bickle/CM, Inc., Albuquerque, NM 
RA Jun 1980. Contract ACO2-77CH00178. Sip. NTIS, A04/ 


A program for the collection and reduction of poe solar 
experimental data is described. The following are included: set of 
significant variables, the standard data format, and generic types and 
data sources. Included in appendices are: pro IEA format for 
reporting data on solar heated buildings, sample report of Swedish 
passive solar building using IEA format, and selected sources of 
experimental data on passive solar structures. (MHR) 


32007 (SERI/TR—0924-2) Performance data for passive sys- 
tems. The Los Alamos Scientific Laboratory test rooms. (Bickle/CM, 
Inc., Albuquerque, NM (USA); Los Alamos Scientific Lab., NM 
a Aa 1980. Contract ACO2-77CH00178. 24p. NTIS, PC A02/ 


Direct gain and Trombe wall test cells were constructed for 
use in ing the formance of such systems and to provide data 
for the validation of a computer model. The environment, building, 
passive solar system, and data acquisition system are described for 
each cell. —— and tables of weather and validation variables are 
included. (MHR) 


32008 SERI/TR—0924-3) Performance data for passive sys- 
tems. The National Center for Appropriate Technology. (Bickle/CM, 
Inc., Albuquerque, NM (USA); National Center for Appropriate 
Technology, Butte, MT (USA)). Jun 1980. Contract AC02- 
77CH00178. 34p. NTIS, PC A03/MF AOl1. 

Direct i and Trombe wall test cells were constructed at 
the National ter for Appropriate Technology to assess the per- 
formance of such systems and provide data for the validation of a 
computer model. The environmental, building, passive solar system, 
data acquisition system, and system thermal performance are de- 
scribed. (MHR) 


32009 (SERI/TR—0924-4) Performance data for passive sys- 

: the Balcomb House. (Bickle/CM, Inc., Albuquerque, NM 
(USA)). Jun 1980. Contract AC02-77CH00178. 27p. NTIS, PC A03/ 
MF AOl. 


The Balcomb House, utilizing sunspace and mass storage 
wall, has been constructed in Santa Fe, New Mexico and is being 
monitored by the Los Alamos Scientific Laboratory. This has been 
used to assess the performance of such systems during actual occu- 
pancy conditions and provide data for the validation of a computer 
model. The environment, building, passive solar system, data acquisi- 
tion system, and thermal performance are described. (MHR) 


32010 (SERI/TR—0924-5) Performance data for passive sys- 
tems. The Ralph Williamson house. (Bickle/CM, Inc., Albuquerque, 
NM (USA)). Jun 1980. Contract AC02-77CH00178. 36p. NTIS, PC 
A03/MF AOl. 

This house uses direct gains on the massive floor and walls. In 
addition to a large expanse of south facing windows is a large 
clerestory. The environment, building, passive solar system, data 
acquisition system, and thermal performance are described. (MHR) 


32011 (SERI/TR—0924-6) Performance data for passive sys- 
tems: the Bruce Hunn House. (Bickle/CM, Inc., —".% ue, NM 
ry A Jun 1980. Contract AC02-77CH00178. 36p. S, A03/ 


This 1955 ft? house uses a Trombe wall for space heating as 
well as direct gain. A rock bed storage box which is actively 
charged has not operated satisfactorily yet. The house, the environ- 
ment, the solar system, and the data acquisition system are described. 
Annual and hourly test data for the house are presented. (MHR) 


32012 (SERI/TR—0924-7) Performance data for passive sys- 
tems. The University of Nebraska test rooms. (Bickle/CM, Inc., 
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3p NTIS FC A NM eg A ‘aa 1980. Contract AC02-77CH00178. 
A02/MF A‘ 


Performance results ‘rom monitored cat wie and po 
wall test rooms are presented. The environment, aiding 
solar system, and data acquisition systems are descri 


32013 (SERI/TR—0924-8) Performance data for passive sys- 

tems. The Charless Fowlkes house. (Bickle/CM, Inc., Albuquerque, 
NM oe the Jun 1980. Contract AC02-77CH00178. 38p. S, PC 
A 

The Fowlkes House, utilizing a water tube storage wall, has 
been constructed in Bozeman, Montana and was monitored by the 
owner, Dr. Charless W. Fowlkes. This data and experience has been 
pancy conditons. The information oblained has proven extremely 
pancy conditions. information obtained has proven extremely 
useful in determining parameters within the Montana area. In 
a period lasting fron 97 to 1977, Dr. Fowlkes designed and built 
this indirect gain passive solar home. The house, passive solar 


WH) data acquisition system, and performance data are described. 


32014 (SERI/TR—0924-9) Performance data for passive sys- 
— the Maeda/Nittler Suncatcher house. (Bickle/CM, Inc., Albu. 
tg key A - 1980. Contract AC02-77CH00178. 34p. 
The Suncatcher passive solar design, utilizing direct and 
mass storage, was constructed in Davis.’ California and Fgh 
monitored by Davis Alternative Technology Associates (D.A.T.A.). 
The purpose of this project was to study and monitor this innovated 
passive solar design and provide detailed, quantitive data on the 
performance of the Suncatcher sun reflector design. An additional 
purpose of this project was to compare the houses’ thermal perform- 
ance to a computer simulation program SOLSIM. Performance has 
also been compared to two design evaluation programs, SOLEST, 
which estimates energy performance, solar contribution, and natural 
cooling and LASL6 which uses Doug Balcomb’s ive solar load 
ratio estimating techniques. The system is descri and perform- 
ance data are presented and discussed. (WHK) 


mg Lay aye ene pee am S ey of solar heat 
ventional methods 


residental heating, cooling, 

and water beating, Final report. Hu deg! Morehouse, J.H. (Sci- 

ane Soe Inc., McLean, VA (USA)). Apr 1980. Contract 
'CH00178 249p. NTIS PC All/MF A0l. 

Results of analysis of series and parallel configured solar heat 
pump systems for residences are presented. The year-round thermal 
performance for all the heating, cooling, and hot water system 
configurations were determined by simulation and com against 
conventional heating and cooling systems in several geographic 
locations. The series and parallel combined solar heat pump systems 
investigated are at best mar, competitive, on a 20-year life- 
cycle cost basis, with conventional oil and electric furnace systems. 
The combined solar heat pump systems are not economically com- 
petitive with conventional gas furnace or stand-alone heat pump 
systems for residential space heating, cooling and water heating. The 
combined solar heat pump systems do offer the potential for signifi- 
cant energy savings as compared to conventional furnace systems 
and the stand-alone heat pump. The cost of that savings, however, is 
beyond that which the average consumer can be expected to pay. It 
appears unlikely that during the next five years any of the combined 
solar heat pump systems studied here will be installed for purely 
economic reasons. Further development of parallel and series com- 
bined solar heat pump systems should no longer be pursued, unless 
justified by policy level or other noneconomic factors. 


32016 (SERI/TR—98150-2(Vol.1)(Exect.Summ.)) By 
of solar heat pump systems to conventional methods for 
heating, cooling, and water heating. Hughes, P.J.; LA 1H 
(Science Applications, Inc., McLean, VA (USA)). Apr 1980. Con- 
tract AC02-77CH00178. 35p. NTIS, PC A03/MF AOl1. 

This study performed an analysis of series and parallel confi- 
gured solar heat pump systems for residences. The year-round 
thermal performance for all the heating, cooling, and hot water 
system configurations were determined by simulation and compared 
against conventional heating and cooling systems in several geo- 
graphic locations. The series and parallel combined solar heat pump 
systems investigated are at best marginally competitive, on a 20-year 
life-cycle cost basis, with conventional oil and electric furnace 
systems. The combined solar heat pump systems are not economical- 
ly competitive with conventi e. furnace or stand-alone heat 
roy Pogo for residential space heating, cooling and water heat- 

combined solar heat pump systems do offer the potential for 

it energy savings as compared to conventional furnace 
systems and the stand-alone heat pump. The cost of that savings, 
however, is beyond that which the average consumer can be expect- 
ed to pay. It appears unlikely that during the next five years any of 
the combined solar heat pump systems studied here will be installed 
for purely economic reasons. Further development of parallel and 
series combined solar heat pump systems should no longer be 
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goomned, unless justified by bby polio level or other noneconomic 
actors. This volume contains the executive summary. 


32017 (SERI/TR—98150-2(V ol.3)(App.)) ——. of solar 
conventional ek te 


residential heating, 
ghes, P.J. gd b... J.H. (Science 
pg ag , McLean, VA (USA). Apr 1980. Contract AC02- 
=. NTIS, PC All/MF A - ; 
Appendices are one o ae 
Volume II of this series, Comparison of Solar Heat Pump Systems to 
Conventional Methods for Residential Heating, Cooling, and Water 
ested That report summarizes a study o residential-size solar- 
heat pump systems. The objectives of the study were (1) to 
a consistent framework for comparing the performance of 
series configuration systems competing conven- 
Elena ee eena pete cet cee 
The analysis framework described in the report forms the startng 
point of a 2 standard jade 
that SERI is developing in conjunction with 
Inc. The commute cittvds oF excise ont saalie 
dene ee performed withia ‘this framework, ind 
cates that 


inputs, outputs, and heat generation 
model wah. ay and outputs; (D) Je level o 
ne htt pu specific cost estimates of component equip- 
ment; ment; (F) 8 _o heat an tia system; (G) gd parallel system; 
(H) air liquid series system; and (J) air i 


Sacramento, CA; California Energy Commission (1980). 


aa ey 
ifornia Passive Solar Design Competition was held to 
Soamn Gos beouundies gandve eater Wesies sat toulhen tan one 
homes that incorporate passive solar heating and cooling and are 
moderate in cost. ‘con To enter the competition, architects or — 
familiar with the fundamentals of passive solar heating and natural 
ventilation had to join with a builder and submit a design that could 
be easily ted to construction techniques and that 
to California homebuyers. The purpose and rules of 
the competition were spelled out in 1978 in Assembly Bill 3046, 
authored by Assembl Herschel Rosenthal (D-Los Angeles). 


sion, the Governor's Office of Appro 
= ition and published this portfolio. The first chapter of this 
‘olio reviews the competition rules and the judging, evaluation, 
ne selection of the winning designs. Chapter Two explains the 
thermal formance and economic analysis used in evaluating the 
entries. riptions of the winning designs, with cross sections and 
construction details, follow in Chapter Three. Among the entries 
that did not receive awards, there were some notable concepts. 
These are detailed in Chapter Four. Chapter Five is a guide to 
| ss solar heating and natural ventilation, followed by sources for 
rther information, a glossary, and a bibliography. 


32019 In-floor distribution and storage of solar heat in a swine 
growing-finishing unit. Bodman, G.R.; Schulte, D.D.; DeShazer, J.A. 
(Univ of Nebr, Lincoln). ASAE Tech. " Pap.; 14p, Paper 75-4525(1979). 
From Winter meeting of ASAE; New Orleans, LA, USA (11 

Dec 1979). 

Efficient utilization of solar energy requires development of 
systems for collection, ee Pram and use of solar heat. 
Details are presented regarding the design of an in-floor heat distri- 
bution system and a floor/soil mass heat storage for a modified-open- 
front swine growing-finishing unit. Instrumentation, materials and 
construction techniques are outlined. Data are presented on building 
response to the solar heat system. Refs. 


32020 (COO—4512- Dense ee a See 
—, for purpose of improved control of solar and — 
Final technical report. Herczfeld, P.R.; Fischl Uni 
Philadelphia, PA ogg [nd]. Contract BG.77-8.2-4912. 18 7p. 
NTIS, «Lopes /MF 
The pad "ainites were to (1) assess the feasibility of 
NSYS S computer code for solar heating and cooling 
pe BD studies and m it wherever possible, and (2) a 
new dynamic model of the solar collector which reflects the per- 
formance of the collector under transient conditions. Also, the 
sensitivity of the performance of this model to the various system 
parameters such as collector time constants, flow rates, turn-on and 
turn-off temperature set points, solar insolation, etc., was studied. 
Results are presented and discussed. (WHK) 
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32021 (COO—4519-1) Optimal control studies of solar heating 
systems. Winn, C.B. (Colorado State Univ., Fort Collins (USA). 

it. of Mechanical . [nd]. Contract AS02-77CS34519. 
117p. NTIS, PC A AOl. 

In the past few years fuel prices have seen steady increases. 
Also, the supply of fuel has been on the decline. Secuue of Ges 
two problems there has been an increase in the number of solar 

ted buildings. Since conventional fuel prices are increasing ana as 
oa: eae cee resents a high capital cost it is desirable to 
obtain the maximum ‘ormance from a solar heating system. The 
control scheme that is used in a solar heated building has an effect on 
the formance of the solar system. The best control scheme 

possible would, of course, be desired. This report deals with the 
coated problems of a solar heated building. The first of these 
problems is to control the inside temperature of the building and to 
pr pm be pe inex the aoa poten gunde 
and conventionally hea The problem consid 
ered is to control the collector fluid flow to maximize the difference 
between the useful energy collected and the energy required to 
pump the fluid. The third problem is to control the enclosure 
temperature of a building which has two sources of heat, one solar 
and the other conventional. 


AGRICULTURAL AND INDUSTRIAL PROCESS HEAT 


32022 (CONF-791239—, pp 41-55) Solar watering heating at the 
Iris Images Film Processing . Sartor, D. May 1980. 
From 3. solar heating and cooling demonstration pro; 
——- review Norfolk, VA, USA (16. tus 1979). 
This system uses ft? of site-fabricated liquid flat Aa 
pena ak. and .s 360 gallon storage tank for photographic process 
The installed cost of the system was roximately 
square foot of collector area but the collector is relatively 
S25 per aa The problems encountered involving a freeze coupled to 
a power failure are detailed. Other problems are listed. ) 


32023 (COO—4879-T1) ee pee environmental assess- 
ment of the DOE Agricultural and Industrial Process Heat 
Program. (Ener, = Environmental Analysis, Inc., Arlington, VA 
(USA)). Jun 1979. Contract ET-78-C-02-4879. 223p. NTIS, PC All/ 
MF -_ 7 


rogram’s potential environmental impacts are evaluated 
ae environmental issues are considered at the earliest 
mentinghe point in the decision-making process. The existing envi- 


ronment is studied for the following: grain drying; crop drying; 

livestock shelter heating; food processing; textile products; lumber 

= — wre paper products; chemicals; petroleum refining; 

comma le aged gp cmapoes and primary metals industries. Envi- 

impacts of the proposed action on the following are 

studied: air quality, water quality, ecosystems, health and safety, land 
and social and institutional impacts. (MHR) 


(DOE/SF/10735—1) Solar central receiver reformer 
ore Re ee ee ee ee ee See ee 
Systems, I Marina Del Rey, CA (USA)). Jul 1980. Contract 
ACOS-TSSFIO735. 450p. NTIS, <p ng AOl. 
Details of the conceptual design, economic analysis, and 
~<a t plan for a solar central receiver system for retrofitting 
y Nitrogen Producers, Inc., El] Centro, California 600 ST/ 
sD yo 2. Plant are presented. The retrofit system consists of a 
solar central receiver reformer  eanap de gore b in parallel with the 
existing fossil fired reformer. Steam hydrocarbon react in the 
catalyst filled tubes of the inner cavity receiver to form a hydrogen 
rich mixture which is the syngas feed for the ammonia production. 
The SCRR system will displace natural gas presently used in the 
fossil reformer combustion chamber. The solar reformer retrofit 
system characteristics and its interface with the existing plant are 
simple, incorporating state-of-the-art components with proven tech- 
nology. A northfield composed of one thousand forty 1040) second 
generation heliostats — solar energy to the receiver which is 
positioned on top of a 90 meter high steel tower. The overall 
economics of this system can provide over 20% discount cash flow 
rate of return with proper investment and market conditions. Draw- 
ings and cost and performance data are included. (WHK) 


32025 (DOE/SF/10735—1(Exect.Summ.)) Solar central receiv- 
dig oy ay for ammonia Final report. (PFR Engineer- 
Systems, Inc., Marina Del Rey, CA yg Jul 1980. Contract 
AC03- 79SFI0735. 66p. NTIS, PC A04/MF AO1 
This executive summary presents an overview of a study to 

retrofit the Valley Nitrogen Producers, Inc. El Centro, California 
600 ST/SD Ammonia Plant with Solar Central Receiver Technol- 
ce The retrofit system consists of a solar central receiver reformer 

RR) operating in parallel with the existing fossil fired reformer. 
cua and hydrocarbon react in the catalyst filled tubes of the inner 
cavity receiver to form a hydrogen rich mixture which is the syngas 
feed for the ammonia production. The SCRR system will dis lace 
natural presently used in the fossil reformer combustion c 
ber. (WHK) 


ERA VOL. 5, NO. 20 


32026 are lage ly ot Preliminary operational results of 
the low-temperature solar industrial process heat field tests.  Sesag 
C.F.; Davenport, R.L. (Solar Ener, erBy atag toad Inst., Golden, CO 

(USA). Jun 1980. Contract AC02-77CH00178. 40p. NTIS, PC A03/ 


we solar industrial process heat field tests have been in 
operation for a year or more - three are hot water systems and three 
are hot air systems. All are low-temperature projects (process heat at 
temperatures below 212°F). Performance results gathered by each 
contractor's data acquisition system are presented and project costs 
and problems encountered are summarized. Flat-plate, evacuated- 
tube, and line-focus collectors are all resented in the pro 
with collector array areas ranging from 2500 to 21,000 ft?. Collector 
array efficiencies ranged from 12% to 36% with net system efficien- 
-~ from 8% to 33%. Low efficiencies are attributable in some cases 
thermal losses and, for the two projects using air collectors, 
= due in part to a power consumption. Problems have 
included industrial uents on collectors, glazing and absorber 
surface failures, excessive thermal losses, freezing and overheating, 
control problems, and data acquisition system failure. With design 
and data acquisition costs excluded costs of the projects ranged from 
$25/ft? to $87/ft? and $499/(MBtu/yr) to $1537/(MBtu/yr). 


32027 Solar in the milking parlor. Thomp- 
son, P.D.; Hayden, M.B.; Carson, D.E. (Dairy Equip Co, Madison, 
Wis). ASAE Tech. Pap.; 2ip, Paper 79-35536(1979). 

From Winter meeting of ASAE; New Orleans, LA, USA (11 
Dec 1979). 

During 1979 a solar heating system for the production of both 
hot water and space heat was operated continuously at the USDA's 
Beltsville Agricultural Research Center. This system is the evolu- 
tionary product of four years of applied research during which 
various combinations of solar collectors, heating loads, interconnect- 
ing piping and control systems were tested. The system, in its final 

guration, uses flat plate solar collectors having copper absorb- 
ers and a single glazing. Approximately 90 m? of collector area is 
provided. Primary energy storage is provided by closed loop recir- 
culation of hot water produced by the solar collectors to a 15000 1 
glass fiber reinforced plastic water storage tank, insulated on the 
sides and top, and resting on a 30 cm slab of insulating concrete 
within an underground vault. 


WATER HEATING 


REFER ALSO TO CITATION(S) 31775, 31776, 31777, 
31843, 31888, 31890, 31894, 31895, 31896, 31897, 31898, 
31904, 31905, 31910, 31915, 31916, 31917, 31918, 31919, 
31925, 31929, 31930, 31932, 31933, 31935, 31936, 31938, 
31941, 31942, 31944, 31947, 31951, 31952, 31955, 
31962, 31965, 31966, , 31968, 31969, 31970, 31972, 
31990, 31991, 31992, 31994, 31996, 32005, 32015, 
32017, 32060 


32028 (CONF-791239—, pp 75-102) Woodlands Solar Project. 
May 1980. 
From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 
The Woodlands Inn has 242 units, conference center, and 
complete facilities. A domestic hot water and pool heating system is 
described using 10,260 ft? of liquid flat-plate collectors and 10,050- 
gallon lined steel tanks for storage. (MHR) 


32029 (CONF-791239—, pp 123-133) Days Inns: solar and 

conservation systems. Grissett, J.A. Jr. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

The Days Inn experience in solar and energy conservation 
systems is reviewed briefly. The energy conservation methods are 
listed and the experience with a solar water heating system in South 
Carolina is described. Current solar proects under construction and 
future proposed projects are mentioned. (MHR) 


32030 (CONF-791239—, pp 247-252) Woodstock Resort Corp. 
solar hot water program. Brown, D.G. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This project includes two major solar arrays totaling 240 
Revere tube-in-strip double glazed solar collector panels, located 
over an existing parking area and affording some weather protection 
for the vehicles parked below. The system was first put into oper- 
ation in October 1978 at a total cost of $276,389.00. It is thought that 
the goal of obtaining more than 70% of the daily domestic hot water 
needs has been met. (MHR) 


32031 (CONF-791239—, pp 313-319) SAGE water heating sys- 
tems. Rice, J.F.; Bartera, R.E. May 1980. 

From 3. solar heating and cooling demonstration pro 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979) 
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The El Toro system provides solar-heated domestic hot water 
for two buildings containing 32 apartment buildings. The system uses 
1008 ft? of flat-plate collector and 1280 gallons of storage. The 
measured performance of the El Toro system is presented. (MHR) 


32032 (CONF-791239—, pp 515-521) Ingham County Medical 
Care Facility solar water heating system. Zapp, H.R. May 1980. 
From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 
The procedure is described for the design, construction, and 
maintenance of a large solar water heating system installed in the 
a County Medical Care Facility (Geriatric). In addition some 
‘ormation on performance is presented since this site has only been 
in operation for a short period of time. Indicatioas to date show that 
the solar system operates extremely well, was installed, using the 
highest quality material and workmanship, and has feouaed oan positive 
public interest on solar energy. Factors limiting performance are 
discussed and some recommendations for improving the perform- 
ance provided. The Ingham County Solar System consists of 504 
Revere tube-in-strip double glazed copper collectors which are 
distributed in 14 rows of 36 collectors. The collectors are .nounted 
on supports in the field at an elevation of 42° (approximate latitude 
of Lansing, Mich.) and 10° east of South. The collector system heat 
transfer fluid, low-toxicity propylene glycol without inhibitors, 
flows at 100 gpm when the system is enabled by a differential 
temperature controller. Solar collected energy is transferred to a 
5000 gallon insulated storage tank by an insulated shell-in-tube heat 
exchanger providing one wall of water-glycol isolation for water 
used in laundry applications. A second heat exchanger draws energy 
from the 5000 gallon tank to preheat the potable water providing a 
second water-glycol wall to the non-laundry hot water demand. 
Earlier computer simulations predicted a yearly collection of 2x10° 
Btu which corresponds approximately 25% of the estimated hot 
water load. 


32033 (CONF-791239—, pp 577-587) Evaluation of freeze pro- 
tection systems for a large scale solar energy system. Gunardson, 
H.H. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

The results of a comparative evaluation between a water 
drain-down freeze protection system and several anti-freeze configu- 
rations for a large solar energy installation supplying primarily 
domestic hot water are presented. A description of the project is 
followed by a discussion of the basis used for the evaluation. The 
basis for evaluation gives the constants, variables and key compari- 
sons used to assess overall system performance and cost effective- 
ness. The rationale used to select various heat transfer fluids is given 
along with a discussion on the implications of varying the mass flow 
rate of the fluid in the collector loop. The result of this study 
indicates a strong economic advantage in favor of the water drain- 
down freeze protection system for a domestic hot water system 
installed in a northern climate. Some general conclusions are drawn 
from this result and recommendations for minimizing the risk of 
freeze-up with a water drain-down system are offered. 


32034 (CONF-791239—, pp 593-595) Solar hot water system for 
| ame Motel in Las Cruces, New Mexico. Cooper, T.J. May 
1980. 

From 3. solar heating and cooling demonstration pro; 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This active hydronic system uses 1075 ft? of selectively 
coated, evacuated flat-plate collectors and three 350 gallon capacity 
storage tanks. Temperatures attained and maintained, operations, 
problems encountered, cost of maintenance, and lessons learned are 
briefly described for the seventeen months of solar performance. 
(MHR) 


32035 (CONF-791239—, pp 711-714) Update performance of the 
solar water heating systems on the Econo-Travel motor hotels. Allen, 
L.; Allred, J. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dee 1979). 

This active hydronic solar water heating system uses 1024 ft? 
of flat-plate collectors and 1500 gallons of thermal storage. Design 
features and operating experiences are reviewed. (MHR) 


32036 § (CONF-791239—, pp 717-719) Bethany College solar in- 
stallation. May 1980. 

From 3. solar heating and cooling demonstration program 
contractors review meeting; Norfolk, VA, USA (16 Dec 1979). 

This active hydronic solar space and water heating system 
uses 4512 ft? of flat-plate collectors and a 6500 gallon steel tank for 
heat storage. The system is designed to supply heat and domestic hot 
water to a proposed dining hall and domestic hot water for an 
existing conference center and a 40-unit motel. Some operating 
experience since March 1979 is reviewed. (MHR) 
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32037 (DOE/NASA/CR—161492) Solar Energy System Eco- 
nomic Evaluation. Final report for Elam-T: Tempe, Arizona and 
Elcam-San Diego, San Diego, California. (IBM Federal Systems Div., 
Huntsville, AL Ly § Jun 1980. Contract AI01-76CS31037. 103p. 
NTIS, PC A06/MF AOI 
installed at Tempe, Arizona and San Diego, 
for these and four other sites typical of a wide 
pe Agpmyge na  g a pallge y 
is 

a in the f. 
characteristics of the i system and 
results are expressed in terms of the economic parameters of present 
pee ele maps hens Fey Do cary yjected twenty year life: life cycle 

ye eae vee eee ear of payback for the opti- 

energy system at each of the analysis sites. The sensitiv- 

ar of Gy ciate Petherdta oy cama ts sales tan 
and economic variables is also investigated. The results demonstrate 
that the solar system is economically viable at all of the sites 
for which the analysis was conducted. 


— ee ne Solar ot System Eco- 
nomic Evaluation. Final report for IBM System ‘ogus, Maine. 
(IBM Federal Systems Div., Huntsville, AL Way i Jul 1980. 
Contract AI01-76CS31037. 95p. PE ge PC A05/MF AOl 
The sg anal f the solar 
Test Site 


tnat was 


ic parameters 
west of cqllam cum oat a Gonna Coane aa 
cueagh, nee ak guebine entngs Gnd yew 6 saves Es Se aes opti- 
solar energy system at each of the analysis sites. The sensitiv 
ity of the economic evaluation to uncertainties in constituent system 


and economic variables is also investigated. The results demonstrate 
pane Ds CRRSCENREY SERED SS aE aS ee 


— (P—104-79-005) solar domestic water 

survey report. Hutcheraft, T. (California Energy 
ments (USA)). Nov 1979. 47p. California Energy 
Sacramento. 


Rag ly who ha Agnes 


cones 
Information 

domestic water heater (SD 

ville, and Davis area is reported. S 

yourself kit dealers were identified ‘as 

survey participants were divided into three 


ee kit dealers, (three firms’ 
average cost for SDWH 
production housing (13 


satan enaiaiiaan 
p systems for new single family unit 
aes feet), with hot water demand 
typical of an average family of four, and roof mounted collectors. 
For the first two categories, the SDWH system average cost is $2469 


(this includes both open loop and heat 
circulating ). The average cost ofthe open 
gy 
participants were q concerning 
would offer to purchasing SDWH's in volume. From their 
responses, an 11% discount for a purchase of ten systems was 
derived for the first two installers categories. The a cost of an 
installed SDWH pump system purchased in a volume of ten units is 
$2201. Tip Stee St Sh Se ee 
$2066, and a heat exchanger system is $2307. For the ~y a4 
the do-it-yourself kit dealers, a 12% discount was derived 
pasenase is Gane, Tie avenge one So Cae eee 
it when purchased in a volume of ten units is $1481. The average 
cost of an open loop pump kit is $1386, and a heat exchanger pump 
kit is $1672. 
32040 Ay oe ey emneetine candy of oe amie Sat 
pg Sy California. Consultant report. Bergquam, J.; Y 
Do ol he S.; Baughn, J. (California State Univ., Sacramento (USA SAD. 
chanical Engineering; California Univ., Davis (USA). 
Dee of Mechanical a Nov 1979. i44p. California 
Energy Commission, Sacramen 
Lc aan f'n Gamat ant of five different solar 
domestic hot water systems are presented. study formally 
in March 1978 and was completed in June 1979. of the five 
systems is described in detail and the instrumentation used for 
measuring and data is discussed. The analytical models, 
which were dev as part of the program, are presented. The 
models of each of system components and the techniques used 
for determining solar radiation and ambient temperature are de- 
scribed. Se SS OS ee 
comparing experimental data and analytical calculations. Results are 


systems with 
pump system 
eachanger pump system average cost is 

discounts they 
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presented ogee showing the comparison of measured and 
calculated values of collector inlet and outlet temperatures and 
cumulaive auxiliary energy as a function of time of day for all five 
systems. The performances of the SDHW systems are tabulated for 
14 different locations in California. With these results it is possible to 
compare the yearly percent solar provided by the different generic 
types of SD systems. 


OTHER 
REFER ALSO TO CITATION(S) 31465, 31919 


SOLAR COLLECTORS AND CONCENTRATORS 
REFER ALSO TO CITATION(S) 31789, 31878, 31998, 32535 


32041 (ALO—4197-T2) Development of a 10X lens concentra- 
tor. Technical status report. Holdridge, D. (Swedlow, Inc., Garden 
Grove, CA (USA)). May 1979. Contract EM-78-C-04-4197. 33p. 
NTIS, PC A03/MF AO1. 

Many linear and circular lens designs were tested to verify 
both predicted and field test results. Andon test results confirm 
existing data on energy distribution, but yield lower lens efficiencies 
than expected. Approximately 15 to 20% of the energy exiting the 
lens is not being detected at the focal plane. It is thought that the 
chopped beam leaving the lens centerline and the periphery is 
resulting in a phase shift problem with the detector. Tests are in 

rogress to determine and cure the test problems. Nearly all per- 
Gellenes predictions for the three candidate lens desi were 
completed. These designs include: plano convex lenses; bi-convex 
lenses; and convex-concave lenses. (MHR) 


32042 (ALO—5355-T2) Solar collector studies for solar heating 
and Final technical report. Anderson, J.H.; 
Jensen, S.0.; Kovacic, J.E. (Sperry Univac, St. Paul, MN (USA)). 
Jan 1980. Contract EM-78-C-04-5355. 70p. NTIS, PC A04/MF AOl1. 
A —— of the literature, especially patent teachings per- 
taining to black fluid solar collectors is given. Laboratory tests to 
determine the suspension stability of various carbon types in water/ 
Propylene glycol are reported. The suspensions were aged at 160°F 
for 3600 hours and at -15°F for 1100 hours. It is suggested that the 
ing agent interacts with electrical charges on the carbon 


particles to prevent agglomeration. The liquid was tested for its 


Operating characteristics with several collector design variables 
using glass tubes as the containment system. The collectors were 
installed in a house previously operated on a black liquid system, and 
observed for a six month period with the weather ranging from - 
12°F to 94°F with no major problems occurring with either the 
liquid or the collectors. 


32043 (ALO—5364-T1) Wind effects on collectors. Final report, 
October 1, 1978-October 1, 1979. Hewitt, H.C. Jr.; Griggs, E.I. 
(Tennessee Technological Univ., Cookeville (USA)). 1 Nov 1979. 
Contract EM-78-C-04-5364. 113p. NTIS, PC A06/MF AOI. 
Consideration was given to modeling wind speed data and to 
a scheme for correlating data between two separate stations. Experi- 
mental data were also collected and compared. A sensor system was 
developed to measure the effect of wind on collector performance. 
The specifications for the sensor are presented, and a discussion of 
the calibration of the sensor is given. Four experiments were per- 
formed to determine wind flow patterns around buildings. The 
velocity profile over an actual collector was also measured as a 
function of free stream velocity. A water table experiment was also 
performed to give flow visualization around model buildings. A 
mathematical model for a solar collector and on three experimental 
efforts to measure the effect of wind on collector performance were 


reported. (MHR) 


32044 (DOE/CS/30171—1) Compendium of information on 
identification and testing of materials for plastic solar thermal collec- 
tors. McGinniss, V.D.; Sliemers, F.A.; Landstrom, D.K.; Talbert, 
S.G. (Battelle Columbus Labs., OH (USA)). 31 Jul 1980. Contract 
AC04-79CS30171. 389p. NTIS, PC A17/MF AOI. 

This report is intended to organize and summarize prior and 
current literature concerning the weathering, aging, durability, deg- 
radation, and testing methodologies as applied to materials for plastic 
solar thermal collectors. Topics covered include (1) rate of aging of 
polymeric materials; (2) environmental factors affecting perform- 
ance; (3) evaluation and prediction of service life; (4) measurement 
of physical and chemical properties; (5) discussion of evaluation 
cockalgnes and specific instrumentation; (6) degradation reactions 
and mechanisms; (7) weathering of specific polymeric materials; and 
(8) ee testing methodology. Major emphasis has been placed 
on defining the current state of the art in plastics degradation and on 
os information that can be utilized in applying appropriate 
and effective aging tests for use in projecting service life of plastic 
solar thermal collectors. This information will also be of value where 


ERA VOL. 5, NO. 20 


polymeric com ts are utilized in the construction of conven- 
tional solar collectors or any application where plastic degradation 
and weathering are prime factors in material selection. 


32045 (DOE/CS/35348—T1(Vol.1)) Survey mirrors and lenses 
and their required surface accuracy. Volume 1. Technical report. Final 
1epurt for September 15, 1978-December 1, 1979. (Honeywell, Inc., 
Minneapolis, MN (USA). Technology Strategy Center). Jan 1980. 
Contract EM-78-C-04-5348. 115p. NTIS, PC A06/MF AO1. 

An investigation of the optical performance of a variety of 
concentrating solar collectors is reported. The study addresses two 
important issues: the accuracy of reflective or refractive surfaces 
required to achieve specified performance goals, and the effect of 
environmental exposure on the performance concentrators. To assess 
the importance of surface accuracy on optical performance, 11 
tracking and nontracking concentrator designs were selected for 
detailed evaluation. Mathematical models were developed for each 
design and incorporated into a Monte Carlo ray trace computer 
program to carry out detailed calculations. Results for the 11 con- 
centrators are presented in graphic form. The models and computer 
as. goo are provided along with a user’s manual. A survey data 

was established on the effect of environmental exposure on the 
optical degradation of mirrors and lenses. Information on environ- 
mental and maintenance effects was found to be insufficient to 
permit specific recommendations for operating and maintenance 
procedures, but the available information is compiled and reported 
and does contain procedures that other workers oe found useful. 


32046 (DOE/CS/35348—T1(Vol.2)) Survey mirrors and lenses 
and their surface accuracy. Volume 2. Concentrator optical 
performance software (COPS) user's manual. Final report for Septem- 
ber 15, 1978-December 1, 1979. (Honeywell, Inc., Minneapolis, MN 
(USA). Technology Strategy Center). Jan 1980. Contract EM-78-C- 
0405348. 223p. S, PC A10/MF AOl1. 

The mathematical modeling of 11 different concentrating 
collectors is documented and instructions are given for use of the 
computer code. The 11 concentrators modeled are: faceted mirror 
concentration; fixed mirror, two-axis tracking receiver; parabolic 
trough collector; linear Fresnel; incremental reflector; inflated cylin- 
drical concentrator; CPC-involute reflector with evacuated receiver; 
CPC-parabolic/involute reflector; V trough collectors, imaging col- 
lapsing concentrator; and parabolic dish collector. (MHR) 


32047 (LA-UR—80-2133) Research and development to support 
commercialization in solar Meyer, K.A. (Los Alamos Scientif- 
ic Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 8p. (CONF- 
800757—1). NTIS, PC A02/MF A0O1. 

From Nonconvecting solar pond workshop; Washington, 
DC, USA (30 Jul 1980). 

Solar pond technology appears promising as a source of low 
temperature thermal energy. Achievable temperatures range from a 
maximum of 100°C for unsaturated ponds up to 150°C for saturated 
ponds. Work to date has shown that salt-gradient ponds are feasible. 
Salt pond development in the US is now at a point where an in- 
depth analytical, numerical, and experimental program leading to an 
understanding of pond hydrodynamics could result in improved 
pond efficiencies. Without this understanding of pond hydrodyna- 
mics, ponds differing in design from those previously tested cannot 
be constructed with confidence that layer behavior, salt consump- 
tion, and thermal efficiency will be as planned. In addition, the 
practical problem of water clarity, heat extraction, maintenance, and 
thermal losses must be quantified. A coordinated research and devel- 
opment program with the necessary long-term continuity to accom- 
plish these goals is needed. 


32048 (LA-UR—80-2134) Overview of the US program for non- 
convecting solar ponds. Neeper, D.A. (Los Alamos Scientific Lab., 
NM (USA)). 1980. Contract W-7405-ENG-36. 7p. (CONF-800757— 
2). NTIS, PC A02/MF AO1. 

From Nonconvecting solar pond workshop; Washington, 
DC, USA (30 Jul 1980). 

A brief history of research on solar ponds in the US is given; 
LASL’s role in solar pond development is reviewed; and suggestions 
for future solar pond research are given. (WHK) 


32049 (P—140-80-002) Model warranty for solar energy contrac- 
tors. (California Energy Commission, Sacramento (USA)). Feb 1980. 
8p. California Energy Commission, Sacramento. 

odel warranties are given for a solar collector and a pool 
cover. These model warranties are designed for use by solar equip- 
ment manufacturers in developing warranties that will comply with 
the warranty requirements contained in Section 2601(e) of the Solar 
Tax Credit Regulations promulgated by the California Energy Com- 
mission. A manufacturer’s warranty which conforms substantially 
with this model warranty wi!l qualify for the state solar tax credit. 
— aspects of the model warranty are explained for solar 
collector manufacturers, and the principal differences between the 
pool cover warranty and the solar collector warranty are enumer- 
ated. It is explained how to modify the solar collector warranty so 
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that it may be applied to other solar and wind energy equipment. 
(WHK) 


pm soe ee meee Fluid temperature control for parabolic 

solar collectors. Schindwolf, R. (Sandia National Labs., Albu- 

ue, NM (USA)). Jun 1980. Contract AC04-76DP00789. 35p. 
qe PC A03/MF AOl1. 

Computer simulation studies of temperature control tech- 
niques for the heat transfer fluid in parabolic trough solar collector 
fields are discussed. In particular, it addresses the rather stringent 
temperature control requirements associated with thermal electric 
power generation or cogeneration systems. Computer models repre- 
senting the fluid temperature dynamics of the collectors and inter- 
connecting piping were developed and integrated with dynamic 
models of control elements to obtain a simulation of a closed loop 
control system. A specific control configuration was chosen consist- 
ing of a flow control valve and one or more temperature sensors to 
control the flow in each row of collectors. Various control algo- 
rithms were evaluated for stability and static errors, and time re- 
sponses to startup transients and to partial and full collector cloud 
shadowing transients were obtained. The result; indicated that the 
temperature control requirements can be satisfied using readily avail- 
able components. 


(SAND—79-2163) Development of a microprocessor- 

tracking system for solar collectors. Kohler, S.M.; Wil- 

coxen, J.L. (Sandia National Labs., Albuquerque, NM (USA)). Apr 

1980. Contract AC04-76DP00789. 23p. NTIS, PC A02/MF AOl1. 

The development of a prototype sun-tracking system and the 

tests performed on it on an east-west trough solar collector array are 

described. The system includes a controller built around an 

RCA1802 microprocessor (uP), a digital shaft encoder, and a heat 

flux sensor. The heat flux sensor consists of a fine resistance wire 

wrapped around the receiver tube. The wire is used to correct errors 

in calculated tracking angles arising from reflector imperfections and 
misalignments. 


32052 (SAND—80-0381C) Finite element strategies for the effi- 

cient analysis and evaluation of solar collector structures. Koteras, 

J.R. (Sandia National Labs., Albuquerque, NM (USA)). 1980. Con- 

hy ae lip. (CONF-800925—1). NTIS, PC A02/ 
AOl. 

From 1. Chautauqua on finite element modeling and MSC/ 
nastran; Cape Cod, MA, USA (15 Sep 1980). 

Concentrating or reflecting structures for solar energy sys- 
tems must be evaluated as to their structural integrity and optical 
performance. Computer studies can be used as an integral part of 
these evaluations. The computer studies make use of finite element 
structural codes coupled with post-processors that calculate optical 
data. If the analysis of a solar structure is to be carried out in an 
efficient manner, these computer codes must have certain capabili- 
ties. A number of solar energy projects at Sandia National Laborato- 
ries have made extensive use of finite element analyses. The analyses 
have been useful in evaluating design concepts which hold promise 
for large scale use in solar energy projects. Analysis procedures have 
been developed for some structures so that evaluations can be 
carried out in a straightforward manner. 


32053 Concentrating collectors. Rabl, A. (Solar Energy Re- 
search Inst., Golden, CO). pp 257-343 of Solar energy technology 
handbook. Part A. Engineering fundamentals. Dickinson, W.C.; 
oo P.N. (eds.). New York, NY; Marcel Dekker, Inc. 
1980). 

The optics of solar concentrators are reviewed. Optical prop- 
erties of several types of concentrators, including compound para- 
bolic, V-trough, parabolic and fresnel lens concentrators, are dis- 
cussed. The optical efficiency and u-value for a concentrator are 
defined. Heat loss and methods of reducing it in solar concentrators 
are discussed. Practical considerations which limit the performance 
of concentrators are mentioned. These include materials properties, 
dust, snow and wind (environmental properties), tracking and mirror 
errors, gaps between reflector and absorber, and properties of heat 
transfer fluids. Measurements for testing of concentrating collectors 
are discussed, and their performance is presented in graphical and 
tabular form. Cost estimates are given based on current technology. 


(SPH) 


32054 Standard procedures for collector performance testing. 
Hill, J.E. (National Bureau of Standards, Washington, DC). pp 457- 
480 of Solar energy technology handbook. Part A. Engineering 
fundamentals. Dickinson, W.C.; Cheremisinoff, P.N. (eds.). New 
York, NY; Marcel Dekker, Inc. (1980). 

The testing standards required to determine the thermal per- 
formance of solar collectors are discussed. The equations governing 
the performance of flat plate and concentrating collectors are pre- 
sented and related to methods for measuring collector efficiency. 
(SPH) 
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32055 Performance of a solar air collector under varying condi- 
tions. — R.B.; Felton, K.E. (Univ of Md, Cambridge). ASAE 
Tech. , Paper 79-4549(1979). 

ahs Jinter meeting of ASAE; New Orleans, LA, USA (11 
Dec 1979). 
: The performance of a solar air collector for low to moderate 
temperature application under varying conditions is presented. Em- 
pirical equations for predicting the collector efficiency factor, elec- 
trical power usage, and pressure drop through the system as a 
function of air flow rate are shown. Temperature history curves as a 
function of distance into rock storage and air flow rate are also 
included. 23 refs. 


32056 Thermal performance and efficiency of a large cross-sec- 
tion solar collector with reflectors. Turner, L.W.; Dale, A.C. (Univ of 
Ky, er ASAE Tech. a 21p, Pa ad 79-455 1(1979). 

From Winter meeting of ASAE; Orleans, LA, USA (11 
Dec 1979). 

A flat plate solar collector with reflectors has been construct- 
ed and tested. This paper presents results of performance tests as 
well as the development and results of a computer model of the 
collector. The me ology for evaluation of efficiency and per- 
formance is described. 13 refs. 


32057 High temperature solar energy absorbing surfaces. 
Schreyer, J.M.; Schmitt, C.R.; Abbatiello, L.A. US Patent Applica- 
tion O78, 758. [nd]. 25p. 

A solar Celnetee having an improved coating is Btn 29 
The coating is a plasma-sprayed coating comprising a 
having a melting point above 500°C at which it is stable and shee 
from the group of boron carbide, boron nitride, metals and metal 
oxides, nitrides, carbides, borides, and silicates. The ings prefer- 
ably have a porosity of about 15 to 25% and a thickness of less than 
200 micrometers. The coatings can be provided by plasma-spraying 
particles having a mean diameter of about 10 to 200 micrometers. 


HEAT STORAGE 
REFER ALSO TO CITATION(S) 31997 


32058 (COO—4704-3) Rock bed storage with heat pump. Final 
report. Remmers, H.E.; Mills, G.L. (Zia Associates, Inc., Boulder, 
CO (USA)). May 1979. Contract EM-78-C-02-4704. 170p. NTIS, PC 
A08/MF AO1. 

The study, Rock Bed Storage with Heat Pump, established 
the feasibility of mating a heat pump to a rock bed storage to effect 
optimal performance at the lowest cost in single family residences. 
The operating characteristics of off-the-shelf components of heat 
pump/rock bed storage systems were studied, and the results were 
used to formulate configurations of representative systems. These 
systems were modeled and subsequently analyzed using the 
TRNSYS computer program and a life cycle cost analysis program 
called LCCA. A detailed load model of a baseline house was 
formulated as part of the TRNSYS analysis. Results of the analysis 
involved the development of a technique to confine the range of heat 
pump/rock bed storage systems to those systems which are economi- 
cal for a specific location and set of economic conditions. Addition- 
ally, the results included a comparison of the detailed load model 
with simple UA models such as the ASHRAE bin method. Several 
modifications and additions were made to the TRNSYS and LCCA 
computer programs during the course of the study. 


32059 (DOE/AL/10891—T1, pp B.1-B.35) Design and control 
tradeoffs for rockbins in passively solar heated houses with high solar 
fractions. Vered, G.; Sebald, A.V. (Univ. of California, San Diego, 
La Jolla). 1980. 

In Impact of controls in passive solar heating and cooling of 


buildin, 

Rtemence of active and passive rockbins are com in 
Albuquerque NM, Santa Maria CA and Madison WI. basic 
house is assumed to contain both Trombe wall and direct gain. The 
latter are assumed to be optimally sized and controlled for each 
weather zone. It is demonstrated that rockbins can be used to 
advantage in reduction of the early morning auxiliary energy con- 
por go) anes common to passive houses with night setback thermo- 
stats. Performance sensitivity to rockbin configuration (active, radi- 
ant slab top down charge, radiant slab bottom up charge), and to 
control strategies for charging and discharging are analyzed. Effects 
of fan energy are included. New results on the thermal conductivity 
of passive rockbins are outlined. These results are shown to be 
crucial to understanding the role of rockbins in passive houses. 


32060 Low-temperature sensible heat storage. Connor, D.W. 
(Argorne National Lab., IL). pp 721-763 of Solar energy tec’ 
handbook. Part A. Engineering fundamentals. Dickinson, 
Cheremisinoff, P.N. (eds.). New York, NY; Marcel Debber | in 
1aRN 
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A quantitative understanding of the relations between the 
design parameters for sensible heat storage (SHS) systems and over- 
all solar-thermal system performance is provided. The effect of SHS 
stratification on space heating and domestic hot water systems is 
discussed. The seasonal storage space heating concept is examined, 
as well as the more familiar solar thermal systems. The significant 
factors effecting SHS heat losses are discussed and heat loss calcula- 
tion are provided. A broad overview of SHS engineering require- 
ments is presented. (SPH) 


32061 High-temperature sensible heat storage. Turner, R.H. (Jet 
Propulsion Lab., Pasadena, CA). pp 765-794 of Solar energy tech- 
nology handbook. Part A. Engineering fundamentals. Dickinson, 
W.C.; Cheremisinoff, P.N. (eds.). New York, NY; Marcel Dekker, 
Inc. (1980) 

Thermal energy storage at temperatures in excess of 250°C is 
considered. Thermodynamic and economic considerations for sensi- 
ble heat storage systems are discussed. Five basic sensible heat 
storage concepts are described in general terms. (SPH) 


32062 Thermochemical storage systems. Mar, R.W.; Bramlette, 
T.T. (Sandia Lab., Livermore, CA). pp 811-839 of Solar energy 
technology handbook. Part A. Engineering fundamentals. Dickin- 
son, W.C.; Cheremisinoff, P.N. New York, NY; Marcel Dekker, Inc. 
(1980). 

The state of the art of thermochemical energy storage tech- 
nologies is reviewed. Current research and development activities 
are summarized, problem areas are identified, and the future pros- 
ares of various chemical systems and applications are discussed. 

H) 


GEOTHERMAL ENERGY 


32063 (SGP-TR—30, pp 3-4) Recent developments in the DGE 
program. Reed, M. (Division of Geothermal Energy, DOE, Wash- 
ington, DC). 1978. 

From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978). 

The reorganization of the Division of Geothermal Energy is 
described briefly and an organization chart is shown. (MHR) 


RESOURCE STATUS AND ASSESSMENT 


32064 Geopressured energy fighting uphill battle. Kerr, R.A. 
Science; 207: 1455-1456(28 Mar 1980). 

Recent developments in exploration for geopressured systems 
reveal problems which make the outlook for profitable use less 
likely. The primary problem is the salinity of the water - the higher 
the salinity, the less methane can be dissolved. (MHR) 


USA 
REFER ALSO TO CITATION(S) 31843 


32065 (DOE/ET/28476—9) Geothermal energy in Idaho: site 
data base and development status. McClain, D.V. (Oregon Inst. of 
Tech., Klamath Falls (USA). Geo-Heat Utilization Center). Jul 1979. 
Contract AS06-77ET28476. 466p. NTIS, PC A20/MF AOI. 

A summary of known information about the nature of the 
resource, its potential for development, and the infrastructure of 
government which will guide future development is presented. De- 
tailed site specific data regarding the commercialization potential of 
the proven, potential, and inferred geothermal resource areas in 
Idaho are included. Leasing and development status, institutional 
parameters, and a legal overview of geothermal resources in Idaho 
are given. (MHR) 


32066 (DOE/ET/28476—T2) Alaska: a guide to geothermal 
energy development. Basescu, N.; Bloomquist, R.G.; Higbee, C.; 
Justus, D.; Simpson, S. (Oregon Inst. of Tech., Klamath Falls 
(USA). Geo-Heat Utilization Center). Jun 1980. Contract AS06- 
77ET28476. 125p. NTIS, PC A06/MF AO1. 

A brief overview is given of the geological characteristics of 
each region of the state as they relate to potential geothermal 
development. Those exploration methods which can lead to the 
siting of a deep exploration well are described. Requirements and 
techniques needed for drilling deeper higher temperature exploration 
and production wells are presented. Electrical generation, direct 
utilization, and indirect utilization are reviewed. Economic factors of 
direct use projects are presented. A general guide to the regulatory 
framework affecting geothermal energy development is provided. 
The general steps necessary to gain access to explore, develop, 
distribute, and use geothermal resources are outlined. (MHR) 
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(DOE/ET/28476—T3) Washington: a guide to geother- 

mal energy development. Bloomquist, R.G.; Basescu, N.; Higbee, C.; 

pson, S. (Oregon Inst. of Tech., Kiamath Falls 

(USA). Geo-Heat Utilization Center). Jun 1980. "Contract AS06- 
77ET28476. 133p. NTIS, PC A07/MF AOl1. 

Washington's geothermal potential is discussed. The follow- 
ing topics are covered: exploration, drilling, utilization, legal and 
institutional setting, and economic factors of direct use projects. 
(MHR) 


— oiteen te De Oregon: a guide to geothermal 
Justus, D.; Basescu, N.; Bloomquist, R.G.; 
y goo’ S. (Oregon Inst. of Tech., Klamath Falls 
” Geo-Heat Utilization ter). Jun 1980. ‘Contract AS06- 
OE TOSTG 124p. NTIS, PC A06/MF AO1. 

A brief overview is given of the geological characteristics of 
each region of the state as they relate to potential geothermal 
development. Those exploration methods which can lead to the 
siting of a deep exploration well are described. Requirements and 
techniques needed for drilling deeper higher temperature exploration 
and production wells are presented. El generation, direct 


utilization, and indirect utilization are reviewed. Economic factors of 
direct use projects are presented. A general guide to the regulatory 
framework affecting geothermal energy development is provided. 
The 


general steps necessary to gain access to explore, develop, 
distribute, and use geothermal resources are outlined. (MHR) 


32069 (DOE/ET/28476—TS5) Washington: a guide to geother- 
mal energy development. Bloomquist, R.G.; Basescu, N.; Higbee, C.; 
Justus, D.; Simpson, S. (Oregon Inst. of Tech., Klamath Falls 
(USA). Geo-Heat Utilization Center). 1980. Contract AS06- 
77ET28476. 133p. NTIS, PC A07/MF AOl1. 

A brief overview is given of the geological characteristics of 
each region of the state as they relate to potential geotherma 
development. Those exploration methods which can lead to the 
siting of a deep exploration well are described. Requirements and 
techniques needed for drilling deeper higher temperature exploration 
and production wells are presented. Electrical generation, direct 
utilization, and indirect utilization are reviewed. Economic factors of 
direct use projects are presented. A general guide to the regulatory 
framework affecting geothermal energy development is provided. 
The general steps necessary to gain access to explore, develop, 
distribute, and use geothermal resources are outlined. (MHR) 


32070 (DOE/ET/28476—T6) Geothermal resources in Oregon: 
site data base and dev it status. Justus, D.L. (Oregon Inst. of 
Tech., Klamath Falls (USA). Geo-Heat Utilization Center). Apr 
1979. Contract AS06-77ET28476. 440p. NTIS, PC A19/MF AOl. 

Oregon's geothermal resources are inventoried and timeline 
scenarios are constructed which outline steps necessary for resource 
utilization. Potential for utilization and the legal and institutional 
environment in which development is likely to occur were also 
considered. Specific sites are presented within a regional framework. 
The planning regions covered are: basin and range, high lava plains, 
western Snake River plain, northeastern Oregon, and Cascade 
Mountains. (MHR) 


32071 (DOE/ET/28476—T7) Geothermal energy in Montana: 
site data base and development status. Brown, K.E. (Oregon Inst. of 
Tech., Klamath Falls (USA). Geo-Heat Utilization Center). Nov 
1979. Contract AS06-77ET28476. 275p. NTIS, PC Al2/MF AOl. 

A short description of the state's geothermal characteristics, 
economy, and climate is presented. A listing of the majority of the 
known hot springs is included. A discussion of present and projected 
demand is included. The results of the site specific studies are 
addressed within the state energy picture. Possible uses and process 
requirements of geothermal resources are discussed. The factors 
which influence geothermal development were researched and pre- 
sented according to relative importance. (MHR) 


32072 (DOE/ET/28476—T8) Geothermal energy in Alaska: site 
data base and development status. Markle, D. (Oregon Inst. of Tech., 
Klamath Falls (USA). Geo-Heat Utilization Center). Apr 1979. 
Contract AS06-77ET28476. 573p. NTIS, PC A24/MF AOl. 

The following are presented: the history of geothermal 
energy in Alaska; 2 history of Alaska land ownership; legal and 
institutional barriers; and economics. Development, the socio-eco- 
nomic and yee ¢ data concerning geothermal energy are docu- 
mented by re six regions presented are those of the present 
Alaska State Punsing Activities and those of the Federal Land Use 
Commission. Site data summaries of the one hundred and four 
RHR) geothermal spring locations are presented by these regions. 


32073 (DOE/RL/01049—T3) Geothermal energy in Wyoming: 
site data base and development status. James, R.W. (Oregon Inst. of 
Tech., Klamath Falls (USA). Geo-Heat Utilization Center). Apr 
1979. ‘Contract AC06-77RL01049. 106p. NTIS, PC A02/MF AOl. 
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An overview of geothermal ene: ry: and its current and poten- 
tial uses in Wyoming is presented. pters on each region are 
concluded with a summary of thermal springs in the region. The 
uniqueness of Yellowstone is discussed from both an institutional 
— of view and a natural one. The institutional situation at the 

ederal and state level is discussed as it applies to geothermal 
development in Wyoming. (MHR) 


32074 (DOE/RL/01049—T4) Geothermal resources in Oregon: 
site data base and dev status. Justus, D.L. (Oregon Inst. of 
Tech., Klamath Falls (USA). Geo-Heat Utilization Center). Apr 
1979. Contract AC06-77RL01049. 424p. NTIS, PC Al8/MF AGt. 

An inventory of resources based on available information is 
presented. Potential for utilization and the legal and institutional 
environment in which development is likely to occur were also 
considered. Sites selected for this investigation include the 13 identi- 
fied KGRA’s, one PGRA which was chosen because of substantial 
local interest expressed in favor of development, and one major 
geologic fault zone which shows indications of high potential. Each 
chapter represents a planning region and is introduced by a regional 
overview of the physical setting followed by a narrative summary 
statement of the specific resource location and characteristics, exist- 
ing utilization and potential end-uses for future development. De- 
tailed site information in the form of data sheets follows each 
narrative. (MHR) 


32075 (DOE/RL/01049—T6) Geothermal energy in Montana: 
site data base and development status. Brown, K.E. (Oregon Inst. of 
Tech., Klamath Falls (USA). Geo-Heat Utilization Center). Nov 
1979. Contract AC06-77RL01049. 276p. NTIS, PC A13/MF AOl1. 

A short description of the state’s geothermal characteristics, 
economy, and climate is presented. More specific information is 
included under the planning regions and site specific data summaries. 
A brief discussion of the geothermal characteristics and a listing of a 
majority of the known hot springs is included. The factors which 
influence geothermal development were researched and presented, 
including: economics, financing, state leasing, federal leasing, direct- 
use technology, water quality laws, water rights, and the Major 
Facility Siting Act. (MHR) 


32076 (EPRI-AP—1457) Geopressured energy availability. Final 
(Southwest Research Inst., San Antonio, TX (USA)). Jul 
1980. 136p. NTIS, PC A07/MF AOl1. 

Near- and long-term prospects that geopressured/geothermal 
energy sources could become a viable alternative fuel for electric 
power generation were investigated. Technical questions of produci- 
bility and power generation were included, as well as economic and 
environmental considera.ions. The investigators relied heavily on 
the existing body of information, particularly in geotechnical areas. 
Statistical methods were used where possible to establish probable 
production values. Potentially productive geopressured sediments 
have been identified in twenty specific on-shore fairways in Louisi- 
ana and Texas. A total of 232 trillion cubic feet (TCF) of dissolved 
methane and 367 x 10'* Btu (367 quads) of thermal ener, may be 
contained in the water within the sandstone in these formations. 
Reasonable predictions of the significant reservoir parameters indi- 
cate that a maximum of 7.6 TCF methane and 12.6 quads of thermal 
energy may be producible from these potential reservoirs. 


32077 (HIG—79-4) Potential geothermal resources in Hawaii: a 
preliminary regional survey. Phase I, final report. Thomas, D.; Cox, 
M.; Erlandson, D.; Kajiwara, L. (Hawaii Univ., Honolulu (USA). 
Hawaii Inst. of Geophysics). Jun 1979. Contract AC03-76ET28302. 
176p. NTIS, PC A09/MF AO1. 

A regional geothermal resource assessment has been conduct- 
ed for the major islands in the Hawaiian chain. The assessment was 
made through the compilation and evaluation of the readily accessi- 
ble pod logical, geochemical, and geophysical data for the Hawaiian 

ipelago that have been acquired during the last two decades. 
The geologic criteria used in the identification of possible geother- 
mal reservoirs were age and location of most recent volcanism on 
the island and the geologic structure of each island. The geochemi- 
cal anomalies used as traces for geothermally altered groundwater 
were elevated silica concentrations and elevated chloride/magne- 
sium ion ratios. Geophysical data used to identify subsurface struc- 
ture with possible geothermal potential were aeromagnetic anoma- 
lies, gravity anomalies, and higher-than-normal well and basal spring 
discharge temperatures. Geophysical and geochemical anomalies 
that may be the result of subsurface thermal effects have been 
identified on the islands of Hawaii, Maui, Molokai, and Oahu. 


NON-USA 


32078 (SGP-TR—30, pp 228-233) Bulalo geothermal reservoir 
Banahao area, Philippines. Messer, P.H.; de las Alas, V.F. 
(Philippine Geothermal, Inc., Metro Manila, Philippines). 1978. 
From 4. workshop on geothermal reservoir engineering; Stan- 
ford. CA. USA (13 Dec 1978). 
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The Bulalo Ran located within the -Banahao geo- 
thermal prospect, a and developed. B the past 
four years, raw Bybe have been drilled and completed in 
the Bulalo heat alin. These wells have defined a 


large geother- 
mal reservoir characterized by a high-temperature effluent which 


over thirteen billion pounds of reservoir effluent. After 

steam to sanangenils conditions, nearly seven billion 

produced reservoir fluid have been reinjected into the Bulalo reser- 
voir. In spite of the large quantity of reservoir effluent that has been 
produced and reinjected, insufficient testing has been conducted to 
determine the total commercial power generating capacity of this 
large liquid-dominated reservoir. The preliminary estimate of gener- 
ating capacity has led to the current installation of 220 MW. Field 
development for the installation of four he hy Srslyg? a = 
The initial 55 MW unit is scheduled for operation in July, 1979, with 
Unit 2 to operate in the fourth quarter of 1979. 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


32079 (LBL—9547) Paleomagnetism of the Quaternary Cerro 
Prieto, Crater Elegante, and Salton Buttes volcanic domes in the 
northern part of the Gulf of California de Boer, J. 
(Wesleyan Univ., Middletown, CT (USA)). Feb 1980. Contract W- 
7405-ENG-48. 10p. (CONF-7910166—10). NTIS, PC A02/MF AO. 

From 2. symposium on the Cerro Geothermal Field; 
Baja ——— Mexico (17 Oct 1979). 

Deviating thermomagnetic directions in volcanics represent- 
ing the second and fifth or sixth pulse of volcanism that the 
Cerro Prieto volcano originated about 110,000 years B.P. and con- 
tinued to be active intermittently until about 10,000 years ago. 


32080 (SGP-TR—30, pp <O77) Rpenaeees ei St Se eee 
Se ha = porous medium. Castanier, L.; 
ries, 


From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978). 

The experimental simulation of auto vaporization phenomena 
was made on a simple geometrical shape of the porous medium in 
which heat and mass transfers are mono-directional. The assump- 
tions and local equations for a mathematical model are presented. 
(MHR) 


32081 (SGP-TR—30, pp 78-82) Pseudopressure of saturated 
steam. Grant, M.A. (D.S.1.R., Wellington, New Zealand). 1978. 
From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978). 
The equations for definition and use of pseudopressure are 
written. Formulas are given for pseudopressure as a function of 
pressure and the equations are given in field units. (MHR) 


32082 (SGP-TR—30, pp 234-238) System approach to geother- 
mal field development. Hirakawa, S. (Univ. of Tokyo, Japan). 1978. 

From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978). 

The technology for geothermal resource development neces- 
sitates full application of every essential technique in order to cope 
with the various types of geothermal resources, and, since it has 
direct influence on the profitability of investment, it needs to be 
evaluated from an overall viewpoint. The evaluation, at the same 
time, must be carried out efficiently, invoking various effective 
methods. Simulation models were developed for — o 
scheme from exploration to utilization and to compose simulati 
programs for a digital computer. (MHR) 


32083 (SGP-TR—30, pp 264-269) Stress and flow in fractured 
porous media. Ayatollahi, M.S. (Lawrence Berkeley Lab., CA). 1978. 

From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978) 

A method was developed for simultaneous solution of stress 
and flow in a deformable fractured isotropic porous medium saturat- 
ed with a single phase slightly compressible fluid. The system 
defined as such can be under the effect of body forces, boundary 
loads, initial stress, and influenced by some fluid pressure disturb- 
ance. The method involves application of the theory of elasticity for 
plane strain systems, Darcy’s law for porous medium, and Biot's 
constitutive equations for the mixture of fluid and solid skeleton. The 
resulting initial boundary value problem is then numerically formu- 
lated into finite element equations using the calculus of variations. A 
computer program has been developed by modifying existing pro- 
grams to consider interactions between fractures and porous medium 
when both flow and stress fields are coupled. program is 
capable of handling problems in rock masses where fractures extend 
from one boundary to another, intersect each other, or are isolated in 
the porous medium. The fractures may have random orientations 
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and the rock matrix can be permeable or impermeable. The region 
under investigation may be two dimensional or axially symmetric. 
Solutions can be obtained for either a steady-state flow field under 
static equilibrium or a non-steady flow field in conjunction with 
quasi-static equilibrium conditions. 


USA 
REFER ALSO TO CITATION(S) 32077, 32096 


32084 (SGP-TR—30, pp 133-138) Locating the producing layers 
in HGP-A, Kihara, D.; Chen, B.; Seki, A.; Yuen, P. (Univ. of 
Hawaii, Honolulu). 1978. 

From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978). 

Two tests conducted in an attempt to locate multiple produc- 
tion zones in the Hawaii Geothermal project well are described 
briefly. Flow rates were measured at different depths under severely 
throttled conditions. The second series of tests consisted of cold 
water being pumped downhole at 115 gallons/minute while tempera- 
ture and flow rate were monitored at selected depths. The tempera- 
ture profiles obtained during these tests are plotted. (MHR) 


32085 (SGP-TR—30, pp 286-293) The Achilles’ Heel of geother- 
mal reservoir simulators. Voss, C.I. (Royal Inst. of Tech., Stockholm, 
Sweden); Pinder, G.F. 1978. 

rom 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978). 

The simulation of geothermal reservoirs involves the solution 
of the equations describing —_ non-isothermal flow in 
porous media. These equations are highly nonlinear, particularly as 
the solution encounters the boundary of the two-phase region. There 
are essentially as many ways of accommodating this nonlinearity as 
there are numerical models of geothermal reservoirs. However, 
there is no universally accepted method for establishing the relative 
accuracy of these techniques. Well-established methodologies such 
as Fourier analysis and comparison against analytical solutions are 
simply not applicable to nonlinear sytems. A necessary but not 
sufficient condition for convergence is the conservation of mass 
energy and momentum. This information is generally provided as an 
integral part of the numerical solution. 


NON-USA 
REFER ALSO TO CITATION(S) 32095 


32086 (LBL—9546) Intersecting faults and sandstone strati- 
graphy at the Cerro Prieto geothermal field. Vonder Haar, S.; 
Howard, J.H. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Feb 1980. Contract W-7405-ENG-48. 15p. (CONF- 
7910166—11). NTIS, PC A02/MF AO1. 

From 2. symposium on the Cerro Prieto Geothermal Field; 
Baja California, Mexico (17 Oct 1979). 

The northwest-southeast trending Cerro Prieto fault is part of 
a major regional lineament that extends into Sonaro and has charac- 
teristics of both a wrench fault and an oceanic transform fault. The 
distribution of lithologies and temperature within the field was 
studied by comparing data from well cuttings, cores, well logs, and 
ng analyses. Across the earliest developed portion of the 
ield, in particular along a 1.25-km northeast-southwest section from 
well M-9 to M-10, interesting correlations emerge that indicate a 
relationship among lithology, microfracturing, and temperature dis- 
tribution. In the upper portion of Reservoir A of this stratigraphic 
section, between 1200 and 1400 m, the percentage of sandstones 
ranges from 20 to 55. Temperatures are 225° to 275°C based on well 
logs, calcite isotope maxima, and Na-K-Ca indices. The study shows 
that an isothermal high in this vicinity corresponds to the lowest 
total percentage of sandstones. Scanning electron microphotographs 
of well cores and cuttings from sandstone and shale units reveal 
clogging, mineral dissolution, and mineral precipitation along micro- 
fractures. The working hypothesis is that these sandy shale and 
siltstone facies are most amenable to increased microfracturing and, 
in turn, such microfracturing allows for higher temperature fluid to 
rise to shallower depths in the reservoir. 


32087 (LBL—9590) Numerical modeling studies of the Cerro 
Prieto reservoir. Lippmann, M.J.; Goyal, K.P. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Feb 1980. Contract W- 
7405-ENG-48. 13p. (CONF-7910166—13). NTIS, PC A02/MF AOl. 
From 2. symposium on the Cerro Prieto Geothermal Field; 

Baja California, Mexico (17 Oct 1979). 
on existing data, different boundary conditions and 
material properties were simulated using a computer program to 
calculate heat and mass transport in liquid-saturated nonisothermal 
media. In these simulations, it was assumed that initially Cerro Prieto 
was essentially a one-phase (liquid-dominated) geothermal system. 
Steady-state temperatures were computed for various assumed pre- 
production recharge and discharge boundary conditions. The results 
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are discussed and compared with published initial temperature distri- 
butions in the Cerro Prieto system. 


(SGP-TR—30, pee Geothermal reservoir engineer- 
ing research in New Zealand. Donaldson, I.G. (Physics and Engineer- 
ing Lab., Lower Hutt, New Zealand). 1978. 

From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978). ‘ 

A variant of the drainage model is discussed here. In this the 
geothermal reservoir is pictured as a column of rock matrix saturated 
at depth with hot water but overlain in turn by columnar layers 
saturated with water and steam and with cold water. This reservoir 
is assumed to be surrounded by, and directly connected with, the 
cooler outside water. There are thus no structural boundaries as such 
although some permeability variation is anticipated. The shape of the 
actual column will be defined by the reservoir and it may vary 
significantly from level to level. For the oo of the exercise 
only the integrated flows up the column are of interest, but horizon- 
tal flows and the pattern of vertical flow across the reservoir have 
been taken into account. With its application to other geothermal 
reservoirs several variants on this basic model have evolved but for 
Wairakei the cooler u layer has been added to ag the 
accounting for the quenching recently of the shallow well WK 107. 
It is hoped that it may also assist in explaining, quantitatively, the 
slow reduction in temperature of the main water zone of the reser- 
voir. This is dropping in temperature by 1-2°C per year. (MHR) 


32089 (SGP-TR—30, pp 332-342) Simulation of the Broadlands 
field, New Zealand. Zyvolski, G.A.; O'Sullivan, M.J. 
(Univ. of Auckland, New Zealand). 1978. 

From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978). 

The governing equations for a two phase geothermal reser- 
voir are presented for the case when a substantial amount of carbon 
dioxide is present. Sample results for a model reservoir based on the 
Broadlands geothermal field are given. 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


REFER ALSO TO CITATION(S) 32066, 32068, 32069, 32072, 32077 


32090 (HIG—79-8) Investigation of geothermal potential in the 


Waianae Caldera Area, Western Oahu, Hawaii. Assessment of Geo- 
thermal Resources in Hawaii: Number 2. Cox, M.E.; Sinton, J.M.; 
Thomas, D.M.; Mattice, M.D.; Kauahikaua, J.P.; Helstern, D.M.; 
Fan, P. (Hawaii Univ., Honolulu (USA). Hawaii Inst. of Geophys- 
pe Sep 1979. Contract AC03-76ET28302. 82p. NTIS, PC A0S/MF 
A0l. 

Studies of Lualualei Valley, Oahu have been conducted to 
determine whether a thermal anomaly exists in the area and, if so, to 
identify sites at which subsurface techniques should be utilized to 
characterize the resource. Geologic mapping identifies several cal- 
dera and rift zone structures in the Valley and provides a tentative 
outline of their boundaries. Clay mineralogy studies indicate that 
minor geothermal alteration of near-surface rocks has occurred at 
some period in the history of the area. Schlumberger resistivity 
soundings indicate the presence of a low resistivity layer beneath the 
valley floor, which has been tentatively attributed to warm water- 
saturated basalt. Soil and groundwater chemistry studies outline 
several geochemical anomalies around the perimeter and within the 
inferred caldera boundaries. The observed anomalies strongly sug- 
gest a subsurface heat source. Recommendations for further explora- 
tory work to confirm the presence of a geothermal reservoir include 
more intensive surveys in a few selected areas of the valley as well as 
the drilling of at least three shallow (1000-m) holes for subsurface 
geochemical, geological and geophysical studies. 


GEOPHYSICAL TECHNIQUES AND SURVEYS 


32091 (DOE/ER/10401—T1) Application of natural electro- 
magnetic field methods (magnetotellurics/; variations) to 
exploring for energy resources: development of a broad-band data 

uisition/processing facility. Topical report, May 1, 1979-April 30, 
1980. Hermance, J.“. (Brown Univ., Providence, RI (USA). ~— 
of Geological Sciences). 1980. Contract AS02-79ER10401. 5p. 
NTIS, PC A02/MF AOl. 

Progress is summarized in the following fields: a review of 
the present state of knowledge of the deep thermal regimes associat- 
ed with major rift systems of the world, field studies of several major 
tectonomagmatic systems, and design and testing of new magnetotel- 
luric/geomagnetic variation field system for studying thermal re- 
gimes in the continental crust. (MHR) 


32092 (HIG—79-7) Temperature profiles in wells on the island of 
Hawaii. Epp, D.; Halunen, A.J. Jr. (Hawaii Univ., Honolulu (USA). 
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Hawaii Inst. of Geophysics). Aug 1979. 33p. Hawaii Inst. of Geo- 
physics, Honolulu. 

Temperature versus depth is reported for 21 wells on the 
island of Hawaii. The highest temperatures were measured in wells 
on Kilauea’s east rift zone in the area. Temperatures decrease 
rapidly north and south of the rift zone. Above-average tempera- 
tures were observed in two wells in the south Kohala area. 


32093 (LA-UR—80-1486) MY rece emery ney 
study of the Zuni Hot Dry Rock Geothermal nee og 
Ander, M.E.; Goss, R.; Strangway, D.; Hillebrand, C 
A.W.; Hudson, C. (Los "Alamos Scientific Lab., NM (USA). 
ward-Clyde Consultants, San Francisco, CA (USA); Toronto Univ., 
Ontario (Canada). Dept. of Physics). 1980. Contract W-7405-ENG- 
36. Sp. (CONF-800920—1). NTIS, PC A02/MF AOI. 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

The Los Alamos Scientific Laboratory has been arene 
a large area in New Mexico for Hot Dry Rock geothermal poten’ 
The area includes parts of the Jemez volcanic lineament and the 
central Rio Grande rift. LASL has completed a detailed magnetotel- 
luric/audiomagnetotelluric survey covering 161 square km over an 
area of high heat flow, south of Zuni, NM. The data collection was 
collected and preliminary analysis phases of a regional MT survey 
which suggest the Jemez rated is associated with a crustal 
structure of anomalously high electrical conductivity. The detailed 
MT shows an average tipper strike of N60°E above 100 sec period, 
representing the struct trend within Precambrian basement. The 
Jemez lineament strikes approximately N55°E; this suggests a rela- 
tionship between the Precambrian structure beneath the Zuni area 
and the Jemez lineament. 


32094 (LBL—9544) Geological interpretation of self-potential 
data from the Cerro Prieto geothermal field. Corwin, R.F.; Fitterman, 
D.V. (California Univ., Berkeley (USA); Geological Survey, 
Denver, CO (USA)). Feb 1980. Contract W-7405-ENG-48. 5p. 
(CONF-7910166—12). NTIS, PC A02/MF AO1. 

From 2. symposium on the Cerro Prieto Geothermal Field; 
Baja California, Mexico (17 Oct 1979). 

A source mechanism based on concepts of irreversible ther- 
modynamics and consisting of heat or fluid flow along a north-south 
trending zone of faulting is proposed for the self-potential anomaly 
measured over the Cerro Prieto geothermal reservoir. The source 
— is represented by a vertical plane of that separates regions of 

ering roampess renepe or thermoelectric coupling cients. 
The coupling icient contrast could be caused by vertical offset 
of rock units along faults. The depth to the top of the source plane is 
about 1.3 km, its vertical extent is about 11 km, and its length along 
strike is about 10 km. Ceological, geophysical, and mineralogical 
evidence supports the existence of an important north-south geo ogi. 
cal trend roughly corresponding in location to the proposed self- 
potential source plane. 


32095 (SGP-TR—30, pp 217) Wairakei geothermal field reser- 
voir engineering data. Pritchett, J.W.; Rice, L.F.; Garg, S.K. (Sys- 
tems, Science, and Software, La Jolla, CA). 1978. 

From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978). 


32096 (USGS-OFR—80-826) Analysis of thermal data from drill 
holes UE25a-3 and UE25a-1, Calico Hills and Yucca Mountain, 
Nevada Test Site. Sass, J.H.; Lachenbruch, A.H.; Mase, C.W. (Geo- 
logical Survey, Menlo Park, CA (USA)). 1980. 25p. Geological 
Survey, Menlo Park, CA. 

Thermal data from two sites about 20 km apart in the Nevada 
Test Site indicate that heat flow both within and below the upper 
800 meters is affected significantly by hydrothermal convection. For 
hole UE25a-1, Yucca Mountain, the apparent heat flow above the 
water table (~ 470 m) is 54 mWm~?(~ 1.3 HFU). Below the water 
table, the temperature profile indicates both upward and downward 
water movement within the hole and possibly within the formation. 
Hole UE2S5a-3, Calico Mountain, is characterized by conductive heat 
flux averaging 135 mWm~? (~ 3.2 HFU) to a depth of about 700 
meters below which water appears to be moving downward at the 
rate of nearly 1 ft y~' (255 mm y~'). Between 735 and 750 meters, 
the hole intersected a nearly vertical fault along which water seems 
to be —- vertically downward. The nearly threefold variation in 
conductive heat flow over a lateral distance of only 20 km suggests 
the presence of a more rg seated hydrothremal convective 
system with a net upward flow beneath Calico Hills and a net 
downward flow beneath Yucca Mountain. 


GEOCHEMICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 32143 


32097 (SGP-TR—30, p 
fluid chemistry of a castle 


96-105) Downhole measurements and 
steam well, The Geysers, Lake County, 


GEOTHERMAL ENERGY 3547 


California. Truesdell, A.H. a * Goctogtent Survey, Menlo Park, 
CA); —_ G.A.; Poe ogetad 


rom 4. workshop on 
ford, CAUSA (13 Dec 1978) 

Certain wells within The Geysers steam field have standing 
water columns either when first drilled or when produced at low 
flow rates. These water columns have been attributed to accumula- 
tion of water condensing in the well bore. Alternative explanations 

that perched water bodies exist within the reservoir or 
water body underlying the steam reservoir has been ta 
in the Castle Rock field of The Geysers drilled by 
now Amini, USA) with such a water colmn 


(SGP-TR—30, pp 201-206) Recent radon transient experi- 
ments. Kruger, P.; Semprini, L.; Cederberg, G.; Macias, L. (Stanford 
Univ., aa re 


4. workshop on 
ford, cA US USA (13 Dec 1978) 


eothermal reservoir engineering; Stan- 


developed as a method 
for evaluation of geo- 
reservoirs. observations of 
Stoker and Parad (1975) that radon concentration in produced 
thermal fluids is related to geothermal reservoir type, production 
rae sol te Stoker and Kruger showed that radon concen- 
trations were markedly different in vapor-dominated and liquid- 
dominated systems, and varied not only among wells of different 
flow rate in an individual reservoir, but also varied timewise in 
individual wells. Three radon transient tests have been carried out, 
each in a different type of geothermal resource. The first test was in 
a petrothermal resource, the reservoir created by hydraulic fractur- 
ing toy LAGL tn Ge hint, dry sock experiment in Boer Sunlen. The 
second test was a second transient test at the HGP-A well in the 
liquid-dominated reservoir at Pohoiki, Hawaii, and the third test was 
a second transient test at the Grottitana well in the Serrazzano field 
at Larderello, Italy. The general observations of these tests are listed. 
A summary of each of these three tests is presented. (MHR) 


EXPLORATORY DRILLING AND WELL LOGGING 


32099 (LA-UR—80-1903) Calibration models for fractured ig- 
neous rock environments. Mathews, M. (Los Alamos Scientific Lab., 
NM (USA)). 1980. roped W-7405-ENG-36. 5p. (CONF-800920— 
24). NTIS, PC A02/MF A‘ 

From Geothermal , EM Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

At the present time, geophysical well logs are not calibrated 
for igneous and metamorphic lithologies or for fracture porosity. 
These geologic conditions are routinely encountered in geothermal 
reservoirs and geothermal fields. Three large calibration models or 
test pits are presently being fabricated. Each calibration model will 
be constructed of large stone blocks which have a cored-borehole 
and wire-sawn simulated fractures. Details of the test pit size, 
simulated fracture locations, rock type of each test pit, and location 
and access of these pits are discussed. 


32100 (SAND—80-0078) 275°C thick-film hybrid microcircuitry 
fabrication technology. Bonn, P.A.; Palmer, D.W. (Sandia National 
Labs., Albuquerque, NM (USA)). Jul 1980. Contract AC04- 
76DP00789. 43p. NTIS, PC A03/MF AOI. 

High-temperature electronics is needed for geothermal well- 
fosging tools, jet engine monitors, nuclear reactor instruments, and 

uel exploration and production systems. The step-by-step 
fabrication technology of thick-film hybrids useful for at least 1000 
hours at 275°C is described. Hybrid technology, qualified to stand- 
ard military specifications, was modified both in materials and fabri- 
cation processes to achieve this high-temperature operation. In addi- 
tion to documenting this Sandia-developed technology, various al- 
ternate approaches are described to increase the versatility and 
applicability of these methods. 


32101 (SGP-TR—30, pp 213-216) Evaluation of a geothermal 
well logging, DST and pit test. Tansev, E.O. (Chevron Resources 
Co., San Francisco, CA). 1978. 

From 4. workshop on geothermal reservoir engineering; Stan- 
ford, = USA as i “aps 


id related physical aspects i 
outemiralten oct oness are oy aetr briefly. iy 3 
LEGAL AND INSTITUTIONAL ASPECTS 


REFER ALSO TO CITATION(S) 32065, 32066, 32068, 32069, 
32072, 32417 
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32102 (DOE/ID/12018—3) Colorado geothermal 


institutional 
handbook: a user’s guide of agencies and aids for 


regulations, 
geothermal development. Coe, B.A.; Forman, N.A. (Colorado Geo- 


logical Survey, Denver (USA)). May 1980. Contract FCO7- 
791D 12018. 44p. NTIS, PC A03/MF AOl1. 

The following are included: princ 2 state agencies, applica- 
ble state legislation, applicable state regulations, local agencies and 
regulations, federal agencies and regulations, information sources, 
and agencies and individuals. (MHR 


ECONOMIC AND FINANCIAL ASPECTS 
REFER ALSO TO CITATION(S) 32064 


32103 (DOE/RA/50075—T1) Mid-term report for the State of 
Nevada. Geothermal Commercialization Planning Project. (Nevada 
Dept. of Energy, Carson City (USA)). 1980. Contract FCO03- 
80RA50075. 10p. NTIS, PC A02/MF AO1. 

The project purposes, objectives, technical approach, benefits 
to the state and DOE, summary of state project a. and specific 
task descriptions are listed. (MHR) 


32104 Percentage depletion for geothermal energy: an alternative 
method for calculation of gross income. Packer, M.B. (Massachusetts 
Inst. of Tech., Cambridge). Land Water Law Rev.; 15: No. 2, 429- 
443(1980). 

As the search for alternative energy sources intensifies in the 
United States, more attention is being focused upon geothermal 
energy. The issue of how to tax this natural resource has been an 
active, if not satisfactorily resolved one. The Energy Tax Act of 
1978 explicitly authorizes percentage depletion allowances for geo- 
thermal deposits, but in a manner not well suited to developing 
geothermal technology. The problems which have arisen under the 
current Treasury regulations on the subject suggest more-appropri- 
ate method of calculation based on a return-on-investment model, 
and offering some relief for the taxpayer. 29 references. 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


REFER ALSO TO CITATION(S) 32109, 32131, 32820 


32105 (LBL— 10839) Case study data base companion report 3 to 
simulation of geothermal subsidence (LBL-10571). Miller, L,; 
Dershowitz, W.; Jones, K.; Myer, L.; Roman, K.; Schauer, M. 
(Golder Associates, Inc., Kirkland, WA (USA)). Mar 1980. Contract 
W-7405-ENG-48. 76p. (GSRMP—9). NTIS, PC A05/MF AO1. 

The data base developed for selection and evaluation of 
geothermal subsidence case studies is presented. Data from this data 
base were used in case studies of Wairakei, The Geysers, and Austin 
Bayou Prospect (Report LBL 10571). 


— (P—300-80-004) Assessment of H2S control technologies 

geothermal power plants. (Acurex Corp., Mountain View, CA 
(Usa). Feb 1980. 121p. California Energy Commission, Sacramen- 
to, CA 

Techniques for controlling hydrogen sulfide (H2S) from geo- 
thermal development are analyzed. Several technologies for control- 
ling H2S emissions from power plants are examined. The Hydrogen 
Peroxide Combination System, Stretford System and possibly EIC 
or Coury upstream controls appear capable of compliance with the 
emission limitations of 100 grams per hour per gross megawatt in 
1980 (and 50 qg/hr/(g) MW in 1985 or 1990) at the Geysers Dry 
stream field in Northern California. Unresolved problems still plague 
all these options. Well field operations result in H2S releases from 
well drilling, well venting and steam stacking. Hydrogen peroxide 
reduces H2S emissions during drilling and venting can be controlled 
with vent gathering (concensation/reinjection) systems. Steam stack- 
ing during power plant outages emit more H2S over shorter periods 
than other field operations. Potential controls for stacking are: (1) 
upstream abatement, (2) automated well operation, (3) computerized 
wellfield operation (as of PG and E’s Geysers Unit No. 15), and (4) 
further steamfield interconnection (cross-overs). 


32107 (SGP-TR—30, pp 280-285) Preliminary reservoir and sub- 
sidence simulations for the Austin Bayou geopressured geothermal 
prospect. Garg, S.K.; Riney, T.D.; Srowusll D.H. Jr. (Systems, 
Science, and Software, La Jolla, CA). 1978. 

From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978). 

Pending the availability of actual well test data, estimated 
reservoir properties have been employed in numerical simulations to 
study the effects of variations in reservoir pro Racex te on the project- 
ed long-term behavior of the Austin Bayou The simula- 
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tions assess the sesitivity of the reservoir behavior to variations in 
estimated sandstone/shale distribution, shale compressibility, and 
vertical shale permeablity. Further, hypothetical properties for the 
stress-deformation behavior of the rock formations were employed 
in a very preliminary study of the potential ground surface displace- 
ments that might accompany fluid production. (MHR) 


BY-PRODUCTS 
REFER ALSO TO CITATION(S) 31597 


GEOTHERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 32106, 32148 


32108 (EGG—2034) Semiannual progress report for the Idaho 
Geothermal October 1, 1979-March_ 31, 1980. Ihrig, R.R. 
(ed.). (idaho National Engineering Lab., Idaho Falls (USA)). Jul 
1980. oes ACO07-761D01570. 35p. NTIS, PC A03/MF AOl. 

is reported for the Idaho Geothermal program be- 
tween coe 1, 1979 and March 31, 1980. Progress on the 5-MW 
Pilot Power Plant at the Raft River Geothermal Test Site is summa- 
rized including construction, steady-state and transient analyses by 
computer modeling, the geothermal water treatment program, and 
additional experimental and theoretical work on direct contact heat 
exchangers. Asbestos-cement pipe failures in the geothermal fluid 
supply and injection system are also summarized. The successful 
automatic control-mode testing of the Prototype Power Plant is 
reported. A continuing direct applications experiment in aquaculture 
is outlined, and a proposal to study various ramifications of irrigating 
agricultural and range lands with spent geothermal fluid is described 
briefly. Also outlined is the second experimental hydraulic fracture 
treatment of a geothermal well at Raft River as part of the National 
Well Stimulation Program. The improvements to the Raft River site 
facilities are described, and progress in providing technical informa- 
tion and assistance in the Outreach, or User Assistance program 
presented. Also presented is a new DOE program, the User Coupled 
Confirmation Drilling Program, which is intended to reduce the 
financial risk of hydrothermal reservoir exploration by the private 
sector. Progress reports are also included on DOE's Program Op- 
portunity Notice (PON) Program demonstration projects and Pro- 
gram Research and Development Announcement (PRDA) Program 
study projects. 


pig Tapping the main stream of geothermal energy. Whitaker, 
; Roberts, V.; Hughes, E. EPRI J.; 5: No. 4, 6-15(May 1980). 
Electric power generation success using geothermal energy at 
The Geysers has motivated nationwide identification and assessment 
of hydrothermal resources, as well as research and pilot projects for 
energy conversion. US geothermal projects are underway to take 
advantage of both high and moderate water temperature and pres- 
sure. About half of the electricity-grade hydrothermal energy in the 
United States is in the high-temperature range and can be converted 
using direct-flash steam cycle technology. The other half is in the 
moderate-temperature range, for which the binary cycle is used. The 
binary cycle involves a second fluid that vaporizes at a much lower 
temperature than water. The Heber Project in California will be the 
first direct-flash commercial generation plant. Some of the technical 
and environmental problems of the direct-flash cycle are being 
studied by the Electric Power Research Institute. The binary cycle 
is still in the pilot-to-demonstration stage. As the authors point out, 
the bottom line is still a combination of reliability and busbar 
electricity cost. The cost must meet the competitive market set by 
other fuels and technologies. Along these lines, the future of geo- 
thermal energy looks promising. (SAC) 


DESIGN AND OPERATION 


32110 (CONF-800681—1) 5MW Raft River facility experience. 
Whitbeck, J.F. (EG and G Idaho, Inc., Idaho Falls (USA)). 1980. 
Contract AC07-761D01570. 5p. NTIS, PC A02/MF AO1. 

From EPRI geothermal workshop; Monterey, CA, USA (23 
Jun 1980). 

The Raft River geothermal plant is a small binary cycle 
conversion system which uses isobutane as the working fluid. This 
plant uses a staged boiler concept to achieve better performance than 
could be obtained by a single boiler. The plant was designed to 
operate with a geothermal water inlet temperature of 143°C (290°F) 
and produce a nominal generator output of SMW. The plant is 
supported by a supply and injection system consisting of three 
supply wells (about 1524m or 5000 ft deep) and two injection wells 
(about 1158m or 3800 ft deep). Experience in several important 
areas: environmental, supply and injection system, and power plant, 
are discussed. (MHR) 
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32111 (CONF-800920—8) Raft River 5-MW(e) geothermal pilot 
plant project. Rasmussen, T.L.; Whitbeck, J.F. (EG and G Idaho, 
Inc., Idaho Falls (USA)). 1980. Contract AC07-761D01570. 3p. 
NTIS, PC A02/MF AOl1. 
From Geothermal Resource Council annual meeting; Salt 
Lake Soe. Si USA (9 Sep 1980). 
Raft River swe Pilot Plant Project was started in 
1976. Construction is eee for completion in July 1980, with 
three years of en; _— se Sere testing to follow. The 
lant utilized a 2 fluid energy source and a dual 
isobutane at 4 Developmental efforts are in progress in the 
areas of down hole pumps and chemical treatment of geothermal 
fluid for cooling tower makeup. 


32112 ee Operational upset transients in a dual 
boiling binary cycle geothermal power lant. Wi Wi, D.J.; Bliem, 
C.J. (EG and rt Idaho, Inc., Idaho Falls (USA)). 1980. Contract 
AC07-761D01570. Sp. NTIS, PC A02/MF AOI. 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

e effects of te. Ries upsets (such as a valve or pump 
failure) on a dual boiling binary power plant with isobutane as the 
working fluid are discussed. These results are based on a mathemat- 
ical simulation using vendor specifications of the existing compo- 
nents and materials in the 5MW(e) Raft River Pilot Plant. major 
problems which can result are excessive heat-up or cool-down rates 
in the heat exchangers and reverse flow into lower pressure areas. 
Effects of upsets on plant operation are discussed and appropriate 
counteractive operator action is recommended. 


32113 (LBL—9808) 500 kW direct contact pilot plant for East 
Mesa. Nichols, K.E. (Barber-Nichols Engineering Co., Arvada, CO 
(USA)). Sep 1979. Contract W-7405-ENG-48. 26p. (CONF- 
790906—33). NTIS, PC A03/MF AO1. 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 1979). 

A 500 kW powerplant utilizing a direct contact heat exchang- 
er (DCHX) between the geothermal brine and the isobutane work- 
ing fluid is nearing completion at the East Mesa Component Test 
Facility. The pri purpose of the plant is to evaluate the per- 
formance potential of the direct contact system in a size much larger 
than the small exploratory units that have been tested to date. 
Thermodynamic performance of DCHX binary power systems has 
been Gomousteeed 1 in small 10 kW research test rigs (Refs. 1, 2, and 
3), however, characteristics that affect the economics and practical- 
ity of long term operation need to be evaluated. Three factors 
influencing plant performance and cost are: (1) the control of non- 
condensables that contaminate the power cycle condenser, (2) the 
— required to limit working fluid losses, and (3) the control 
of scaling or performance robbing deposits in critical components. 
These factors are not unrelated and control of one often impacts 
control of the other two. Operating data and research with the 500 
kW pilot plant should demonstrate a solution to all three of these 
factors and provide design guidelines for larger plants. 


32114 (LBL—10974) Importance of the specific heat anomaly in 
the design of binary Rankine cycle power plants. Pope, W.L.; Doyle, 
P.A.; Fulton, R.L.; Silvester, L.F. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). May 1980. Contract W-7405- 
ENG-48. 5p. (CONF-800920—25). NTIS, PC A02/MF AOl1. 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

The transposed critical temperature (TPCT) is shown to be 
an extremely important thermodynamic property in the selection of 
working fluids and turbine states for geothermal sal lants oper- 
ating on « closed organic (binary) Rankine cycle. When the optimum 
working fluid composition and process states are determined for 

ified source and sink conditions, turbine inlet states consistently 
lie adjacent to the working fluids’ TPCT line for all resource 
temperatures, constraints, and cost and efficiency factors investigat- 
ed. 


POWER PLANT SYSTEMS AND COMPONENTS 


32115 (CONF-800806—36) Condenser designs for binary power 
cycles. Michel, J.W.; Murphy, R.W. (Oak Ridge National Lab., TN 
(USA)). 1980. Contract W-7405-ENG-26. 14p. NTIS, PC A02/MF 
A0l. 


From 15. intersociety energy conversion engineering confer- 
ce; Seattle, WA, USA (18 Aug 1980). 

For the past four years, work has been in progress at ORNL 
to develop improved condensers for geothermal binary power 
cycles. The work has centered on optimizing the design variables 
associated with fluted surfaces on vertical tubes and comparing the 
tube performance with available enhanced tubes either for vertical 
or horizontal operation. Data with seven fluids including a hydrocar- 
bon, fluorocarbons, and ammonia condensing on up ‘to 30 different 
tubes have been obtained. Data for tubes of different effective 


lengths (0.15 to 1.20 m) and inclination have also been obtained. The 
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primary conclusion from this work is that fluted tubes can provide 
an enhancement in condensation coefficient of a factor of 6 over 
ameets vitrce Sass Gon 6 Gear Of ¢ over slaneat soem 
tubes either operating vertically or horizon y. oe oe, 
er with field test data, have formed the basis for 

prototype condensers, one for the 60 kWe Raft River, pict 
plant and one for the 500 kWe East Mesa, California, direct-contact 
demonstration plant. 


32116 (LBL—10312) Transposed critical temperature Rankine 
W.L.; Doyle, P.A. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Apr 1980. Contract W- 
7405-ENG-48. 68p. NTIS, PC A04/MF A0O1. 
The meres cates teupeestene (TECT) b Magee to be 
an extremely important thermodynamic property in the selection of 
the waltinn' fluid and turbine states for optimized 


plants operating on a closed organic (binary) Relies eos. When 
the optimum working fluid composition and process states are deter- 
mined for given source and sink conditions (7 parameter optimiz- 
ation), turbine inlet states are found to be consistently adjacent to the 
= side of the working fluids’ TPCT line on pressure- 
py coordinates. Although the TPCT concepts herein may find 
pon future applications in high temperature, advanced cycles 
for fossil or nuclear fired steam power plants and in 
organic Rankine heat recovery bottoming cycles for Diesel rst 
this discussion is limited to moderate temperature (150 to 
closed simple organic Rankine cycle ae power plants. = 
design calculations pertinent to the first geothermal binary 
cycle Demonstration Plant are included. 


32117 Mra haa Condensation film coefficients for mixtures 
hg yg Tleimat, B.W.; Rie, H.; Laird, A.D.K.; 
— S. (California Univ., Berkeley (USA). Lawrence Berkeley 

: California Univ., Richmond (USA). Sea Water Conversion 
Lab. May 1980. Contract W-7405-ENG-48. 6p. (CONF-800806— 
34). NTIS, PC A02/MF A0O1. 

From 15. intersociety energy conversion engineering confer- 

ence; Seattle, WA, USA (18 Aug 1980). 

Research designed to obtain baseline data on heat transfer for 
working fluids in geothermal binary cycle systems is described. The 
working fluid loop in the experimental apparatus simulates the 
binary cycle with steam as the heating fluid and a throttling valve 
instead of the turbine. Data on film coefficient for the condensation 
of 90/10 and 80/20 mixtures of isobutane-isopentane on a horizontal 
tube at various temperatures and condensation rates are presented. 
Data indicate that mixtures of isobutane-isopentane have lower 
condensation film coefficients than that of the pure isobutane under 
equivalent conditions of temperatures and condensation rates. De- 
yp on the mass condensation rate, the film coefficient for the 

/20 mixture can be as low as 30 percent of the film coefficient for 
pure isobutane at the same mass condensation rate. 


32118 (ORNL/TM—7400) Composition of gases vented from a 
condenser. Lyon, R.N. (Oak Ridge National Lab., TN (USA)). Aug 
1980. Contract W-7403-ENG-26. 13p. NTIS, PC AQ2/MF AOI. 
Designers of systems that involve condensers often need to 
predict the amount of process vapor that accompanies the noncon- 
densable gases that are vented from the condensers. An approxima- 
tion is given that —_— to provide, in many cases, reasonably 
accurate values for mole raiko of process vapor to eacnaiienie 
ble in the vented mixture. The approximation is particularly 
applicable to flash and direct-contact power systems “qi 
brines and ocean thermal energy conversion (OTEC). re regor- 
ous relationships are available for exceptional cases. 
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DRILLING TECHNOLOGY AND WELL HARDWARE 
REFER ALSO TO CITATION(S) 32128, 32157 


32119 SA Directional drilling equipment and 
for deep hot granite wells. Brittenham, T.L.; Sursen, G.; 

Neudecker, J.W.; Rowley, J.C.; Williams, R.E. (Grace, Sursen, 
Moore and Associates, Amarillo, "TX (USA); Los Alamos Scientific 
Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 10p. (CONF- 
800931—3). NTIS, PC A02/MF AO1. 

From 55. Society of Petroleum Engineers of AIME annual 
technical conference and exhibition; Dallas, TX, USA (21 Sep 1980). 

Conventional directional drilling technology has been ex- 
tended and modified to drill the first well of a subsurface geothermal 
energy extraction system at the Fenton Hill, New Mexico, Hot dry 
Rock (HDR) experimental site. Completing the first of a two- 
wellbore HDR system has resulted in the definition ——— 
limitations of many conventional directional drilling 
mentation and techniques. The successful completion of the first 
wellbore, Energy Extraction Well No. 2 (EE-2), to a measure? 
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th of 15,300 ft (4.7 km) in granite reservoir rock with a bottom- 

le temperature of 530°F (275°C) required the development of a 
new high temperature downhole motor and modification of existing 
wireline-conveyed steering tool systems. Conventional rotary-driven 
directional assemblies were successfully modified to accommodate 
the very hard and abrasive rock encountered while drilling nearly 
8500 ft (2.6 km) of directional hole to a final inclination of 35° from 
the vertical at a controlled azimuthal orientation. 


32120 ehh Geothermal drilling and completion 
technology development program. Quarterly prema Sipe, Aan 
June 1980. Varnado, S.G. (ed.). (Sandia National Labs., Albuque 
ue, NM (USA)). Jul 1980. Contract AC04-76DP00789. 275p. TIS, 
Al12/MF AO1. 

The progress, status, and results of os Research and 
Development (R & D) within the Geothermal Drilling and Comple- 
tion Technology Development Program are described. The program 
emphasizes the development of geothermal drilling hardware, drill- 
pS dew ren ges technology, and lost circulation control meth- 

Advan drilling systems are also under development. The 
goals of the program are to develop the yd required to 
reduce well costs by 25% by 1983 and by 50% by 198 


32121 (SAND—80-1351C) Laboratory testing of percussion 
drills for geothermal applications. Finger, J.T. (Sandia National 
Labs., Albuquerque, NM (USA)). 1980. Contract AC04-76DP00789. 
4p. (CONF- 800920—12). NTIS, PC A02/MF AO1. 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

Laboratory tests of —— drilling tools which were done 
at Drilling Research Lab, Salt Lake City, during February 1980, are 
described. The purpose of the tests was threefold: (a) to compare the 
parenetration rates of different hammers with each other and with 
conventional rotary drilling; (b) to measure and compare the 
hammer pulses at normal and high temperatures; and (c) to establish 
hammer life and failure modes at high temperature. Two roller bit 

and three solid bit hammers were tested. All exhibited 
much higher rates of penetration in granite than were obtained with 
conventional rotary techniques. Tests at high temperature revealed 
several failure modes for the air driven hammers. Minor modifica- 
tions should allow operation of these hammers at high temperature. 


32122 (SGP-TR—30, pp 5-14) Recent activities at the Cerro 
Prieto field. Alonso, E.H. (Comision Federal de Electricidad, Baja 
California, Mexico); Dominguez, A.B.; Lippmann, M.J.; Manon, 
M.A.; Schroeder, R.C.; Witherspoon, P.A. 1978. 

From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978). 

Some of the latest activities of interest to reservoir engineers 
at the Cerro Prieto geothermal field are described. Special emphasis 
is given to the wells drilled in 1978 for exploration purposes and to 
provide steam to the existing and future power plants. The present 
power output is 75 MW. Two additional 37.5 MW units are sched- 
uled to go on line in March and May 1979, while the total generating 
capacity at Cerro Prieto will reach about 400 MW in 1985. 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 


32123 (BM-RI—8415) Laboratory corrosion studies in low- and 

of the Imperial Valley, California. Cramer, 
S.D.; Carter, J.P. (Bureau of Mines, Avondale, MD (USA). Avon- 
Research Center). 1980. 35p. Bureau of Mines, Washington, 


Corrosion research is being conducted by the Federal Bureau 
of Mines to determine suitable construction materials for geothermal 
resource recovery plants. As part of this research, the corrosion 
resistance of 31 iron-, nickel-, aluminum-, copper-, titanium-, and 
molybdenum-base alloys was characterized and evaluated in labora- 
tory corrosion studies in low- and high-salinity geobrines representa- 
tive of those found in the Imperial Valley, California. General, 
crevice, pitting, weld, and stress corrosion were measured at 105° 
and 232°C in deaerated brines and brines containing dissolved On, 
CO, and CH,. 


32124 (LBL—7033) Kinetics of silica polymerization. Weres, O.; 
Yee, A.; Tsao, L. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). May 1980. Contract W-7405-ENG-48. 265p. NTIS, 
PC Al2/MF AOI. 

The polymerization of silicic acid in geothermal brine-like 
aqueous solutions to produce amorphous silica in colloidal form has 
been studied experimentally and theoretically. A large amount of 
high quality experimental data has been generated over the tempera- 
ture rang 23 to 100°C. Wide ranges of dissolved silica concentration, 
pH, and sodium chloride concentration were covered. The catalytic 
effects of fluoride and the reaction inhibiting effects of aluminum and 
boron were studied also. Two basic processes have been separately 
studied: the formation of new colloidal particles by the homogene- 
ous nucleation process and the deposition of dissolved silica on pre- 
existing colloidal particles. A rigorous theory of the formation of 
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colloidal pestle icles of amorphous silica by homogeneous nucleation 
was developed. This theory employs the Lothe-Pound formalism, 
and is embodied in the computer code SILNUC which quantitative- 
ly models the homogeneous nucleation and growth of colloidal silica 
particles in more than enough detail for practical application. The 
theory and code were extensively used in planning the experimental 
work and analyzing the data produced. The code is now complete 
and running in its final form. It is capable of reproducing most of the 
experimental results to within experimental error. It is also capable 
of extrapolation to experimentally inaccessible conditions, i.e., high 
temperatures, rapidly varying temperature and pH, etc. 


32125 (SGP-TR—30, pp 42-49) Replacement of geothermal res- 
ervoir brine as a means of reducing solids precipitation and scale 
formation. Martin, J.C. (Chevron Oil Field Research Co., La Habra, 
CA). 1978. 
From 4. workshop on ites, reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978 
Results of an investigation of the possibility of injecting a 
different water in a geothermal reservoir as a means of reducing 
problems caused by solids precipitation and scale formation are 
presented. Corrosion problems may also be reduced depending upon 
the water-rock-metal behavior. The results are confined chiefly to 
reservoir mechanics, a logical first step in evaluating the process for 
a given reservoir. In general the composition of water injected into 
par apae reservoirs does not remain the same. In addition to 
—- the original water the injected water tends to equilibrate 
with the reservoir rock. If fresh water is injected it may pick up such 
minerals as silica, carbonate, iron, sulphur, etc. These minerals may 
precipitate and cause problems in producing the reservoir. Neverthe- 
less, under suitable conditions, a change in the reservoir water may 
be an attractive alternative to cycling the original reservoir brine. 


32126 pn erg pp 294-299) Predicting the precipitation of 
amorphous silica from geothermal brines. Weres, O.; Yee, A.; Tsao, 
L. (Lawrence Berkeley Lab., CA). 1978. 

From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978). 

A large quantity of nucleation data was generated from room 
temperature to 100°C and a computer program was written which 
can numerically (and rigorously) model the homogeneous nucleation 
process. After the necessary parameters were fitted using experimen- 
tal data, it was possible to quantitatively model and predict the 
process, even under the experimentally inaccessible conditions char- 
acteristic of field practice. This program was documented and made 
available to interested outside users. The molecular deposition proc- 
ess was studied by adding known amounts of colloidal silica of 
known specific surface area to the solutions. Deposition rates at pH 
7, [Na*] = 0.069 and various temperatures and dissolved silica 
concentrations were calculated (and extrapolated) from experimental 
data and are presented. It has long been believed that the rate of 
amorphous silica deposition is proportional to the surface density of 
ionized silanol groups on the silica surface. Experiments on the pH 
dependence of the rate proved this hypothesis conclusively. It was 
found that the rate as a function of pH calculated from the data 
matched surface charge vs. pH data in the literature to within 
experimental error. It was found that the reaction rate ceases to 
increase in proportion to surface change at about pH 8. This is due 
to the offsetting effect of the increase of silica solubility with 
increasing pH. The data suggest that a constant pH correction factor 
of about 2.7 is adequate between about pH 8 and 9. (MHR) 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 
REFER ALSO TO CITATION(S) 32076, 32078, 32084, 32098 


32127 (DOE/ET/27225—T3) Models for geothermal wells. Mi- 
chaelides, E.E. (Brown Univ., Providence, RI (USA)). Jun 1980. 
Cnn AC02-79ET27225. 148p. NTIS, PC A07/MF AO1. 

esis. 

The problem of two-phase flow pressure loss is examined in 
order to give an answer to the problem of determination of the 
wellhead conditions. For this purpose two models have been devel- 
oped, the first based on the pattern structure of the flow and the 
second on the mixing length theory. The void fraction correlations 
and the transition conditions are presented in the first model as a 
means of estimating the pressure loss. Heat losses, and the effect of 
impurities are examined in detail. An expression for the critical flow 
conditions is also derived. The model is used to predict the available 
power at the wellhead under various conditions and an answer to the 
problem of well pumping is given. For the second model an outline 
of the mixing length theory and the boundary layer coordinates is 
given; a density distribution in the geothermal well is assumed and 
the equations for the pressure loss are derived by means of the 
entropy production function. Finally a comparison of the two 
models is made and their predictive power is tested against known 
bm _ A brief comparison with the Denver Research Institute is 

iso made. 
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32128 (DOE/ET/28460—3(Vol.1) 1) Investigation and evaluation 
f Final report: Beulah Simon No. 2 


53 a: @ y, R.L.; Rodgers, J.A. (Gruy 
Federal, Inc., Houston, TX’ (USA). Jul 1980. Contract ACO08- 
—— 110p. NTIS, PC A06/MF AO1. 
eopressured-geothermal (Geo?) test operations were con- 
ous at t the Beulah Simon No. 2 well site during the period from 
September through December 1979. The well provided the second 
SS test to be completed under the DOE-Gruy 
of Opportunity program. The completion in a geopressured 
uifer of Oligocene age at approximately 14,700 feet and the testing 
of hot salt water from this zone were accomplished without signifi- 
cant difficulty. Some problems were encountered with the wireline 
and wireline high-pressure lubricator associated with the running of 
bottomhole instruments. The objectives of the project were all 
accomplished, and good test data were obtained on the flow rates of 
gas and water. The gas content was 24 standard cubic feet per stock 
tank barrel of water. The dis well ted the full wellhead 
stream at temperatures as hig 
flow period the hot brine did not appear to adversely affect the clay 
minerals in the disposal aquifer. A conclusion from this operation is 
that presently available wirelines and pressure lubricators are not 
adaptable for use with uninhibited well fluids under flowing condi- 
tions. In addition, this test demonstrated that injection of scale 
inhibitor down the annulus eliminated scale buildup within the flow 
string and surface facilities. (MHR) 


32129 (DOE/ET/28460—3(Vol.2)) Investigation and evaluation 
of geopressured-geothermal w Final Beulah Simon No. 2 
Well, Vermilion Parish, Louisiana. Volume II. Analytical data. 
Dobson, R.J.; Hartsock, J.H.; McCoy, R.L.; Rodgers, J.A. (Gruy 
Federal, Inc., Houston, TX (USA)). Jul 1980. Contract AC08- 
77ET28460. 167p. NTIS, PC A08/MF AO1. 

A compilation of the test data and computer printouts of the 
various reservoir calculations for the reentry of the Beulah Simon 
No. 2 well are presented. The data include: bottomhole and surface 
pressure data, geothermal field test data, pressure buildup model 
analysis, recombination of produced brine, chemical analyses of 
brine and gas, and chemical analyses performed by Champion 
Chemicals, Inc. (MHR) 


32130 (SGP-TR—30) Proceedings fourth workshop geothermal 
reservoir engineering. Kruger, P.; Ramey, H.J. Jr. (eds.). (Stanford 
Univ., CA (USA). Stanford Geothermal Program). 1978. Contract 
AT03-76ET28364. 336p. (CONF-781222—). NTIS, PC A15/MF 
AOl. 

From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978). 

Forty-three papers are included. Five papers were abstracted 
previously. Separate abstracts were prepared for thirty-eight. 
(MHR) 


32131 (SGP-TR—30, pp 15-35) Progress report on the DOE/ 
DGE/LBL reservoir engineering and subsidence programs. Howard, 
J.H.; Noble, J.E.; Schwarz, W.J.; Graf, A.N. (Lawrence Berkeley 
Lab., CA). 1978. 

From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978). 

Administrative highlights of the FY 1978 reservoir engineer- 
ing program are listed. Technical and scientific progress accom- 
plished during the year and the contracts for these work areas are 
tabulated. Brief sketches of these contracts and their achievements 
are presented. The organization and accomplishments of the ground 
subsidence program are discussed. (MHR) 


32132 (SGP-TR—30, pp 106-111) Formation plugging while test- 
ing a steam well at The Geysers. Strobel, C.J. (Union Oil Co. of 
California, Santa Rosa). 1978. 

From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978). 

During testing of a steam well at The Geysers steam field in 
Sonoma County, California, rate suddenly dropped by 17,500 Ib/hr 
and wellhead pressure simultaneously increased by 30 psi. There was 
no evidence of plugging in any of the surface facilities down stream 
of the wellhead. Pressure buildup tests before and after the incident 
show that there was a 15% reduction in permeability-thickness. 
Analysis of pressure losses in the wellbore due to friction showed 
that all of the rise in wellhead pressure could be explained by the 
reduction in mass flow that occurred as a result of the 15% reduc- 
tion in kh. The change in wellhead enthalpy from 1200 Btu/Ib and 
4°-5°F superheat prior to the incident to 1197 Btu/Ib and 0-1.4°F 
superheat after the incident indicates the well became slightly wet. 
One possible explanation for this reduction in kh is that movement of 
free water caused a plugging action or a reduction of mobility to 
steam in one or more steam entries. 


32133 (SGP-TR—30, pp 112-117) Effect of thermal conduction 
upon pressure drawdown and buildup in fissured, vapor-dominated 


accep’ 
as 255°F (124°C). Over the 10-day 
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geothermal Moench, A.F. (Geological Survey, Menlo 
Park, CA). yy 

From 4. workshop on geothermal reservoir engineering; Stan- 
ford, = USA (13 Dec 1978) 

A finite-difference model is modified to incorporate heat 
transfer from —— of impermeable rock to thin, highly-permeable, 
porous fissures. The p' of this study is to demonstrate the 
added effect of heat transfer of this type upon the transient pressure 
response of a vapor-dominated geothermal reservoir. 


32134 (SGP-TR—30, 139-145) Results of well-testing in the 
Broadlands New Zealand. Horne, R.N.; Grant, 
M.A.; es R.O. 1978. 


rom 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978) 

Although not the first hot-water geothermal field under de- 
velopment, the Broadlands geothermal field has shown itself yen 
quite different in behaviour to other hot-water fields. The field 
discharged some five years between 1966 and 1971, and has provided 
a large source of data in its as yet undeveloped state. Some of the 
results inferred from well-testing are presented and (1) the complex- 
ity of the system, (2) the importance of wellbore storage effects and 
(3) the effects of reinjection are highlighted. 


32135 (SGP-TR—30, pp 146-152) Mechanism of reservoir test- 
ing. Bodvarsson, G. (Oregon State Univ., Corvallis). 1978. 

From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978), 
Some fundamentals of the theory of reservoir testing are 
discussed where the fluid conductivity field is the primary target. 
The emphasis is on local and global aspects of the forward approach 
to the case of liquid saturated (dominated) Darcy type formations. 
Both controlled and gee driving pressure or strain fields are 
considered and partic yg me hd ene on the situation result- 
ing from the p -neoeg j a free liquid surface at the top of the 
reservoir. (MHR) 


32136 (SGP-TR—30, pp 153-159) Field example of free surface 
testing. Bodvarsson, G. (Oregon State Univ., Corvallis); Zais, E. 
1978. 


From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978). 

Theoretical results on free liquid surface dynamics provide 
the basis for a technique of reservoir probing and testing which can 


yield results that are supplementary to conventional well testing 
data. The Laugarnes geothermal area in Iceland which is one of the 
sources of the Reykjavik District Heating System is a case where 
both methods are applicable and appear to yield different results. A 
brief account of the free surface results is presented. 


32137 (SGP-TR—30, pp 160-164) Geothermal reservoir 
based on signals of tidal origin. Bodvarsson, G. (Oregon State Univ., 
Corvallis); Hanson, J. 1978. 

From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978). 

In the simplest setting involving a single open well connected 
by a small spherical cavity to a large homogeneous and isotropic 
reservoir, the mechanism of the tidal well test is shown on the basis 
of the model illustrated here. Concentrating first on cases where 
boundary effects can be ignored, it is assumed that the skin depth of 
the reservoir material at tidal frequencies is smaller than the extent of 
the reservoir oo the —- of the well. Interpretation of well 
data and deviatio the basic model are discussed. (MHR) 


32138 (SGP-TR—30, pp 165-175) Pressure drawdown analysis 
for the Travale 22 well. Barelli, A.; Brigham, W.E.; Cinco, H.; 
Economides, M.; Miller, F.G.; Ramey, H.J. Jr.; Schultz, A. (Stan- 
ford Univ., CA). 1978. 

From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978). 

Preliminary results are presented on the analysis of draw- 
down data for Travale 22. Both wellhead pressure and flow rate data 
were recorded in this well for over a period of almost two 
The possible presence of a vertical fracture intersecting the Travale 
22 well oriented along the N73° direction is indicated. The 
seems to stabilize at 400 days, indicating a possible constant pressure 
boundary. (MHR) 


32139 (SGP-TR—30, pp 176-187) Injection testing in 
mal wells. Saltuklaroglu, M. (Elc-Electroconsult, Milano, Italy); 
Rodriguez, J.R. 1978. 

From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978). 

Transient pressure analysis methods were ne to analyze 
the results of injection tests carried out in a recentl 
geothermal well in Los Azufres Geothermal field in Minion. 
tial use of those methods (employing injection, two rate injection 
and fall off tests) is illustrated in obtaining important well and 
reservoir parameters at the well completion stage and in predicting 





3552 ENERGY RESEARCH ABSTRACTS 


future well performance. Also, based on the experience obtained 
with this well and other similar wells, suggestions are made on the 
type of analysis which is most applicable. 


= (SGP-TR—30, pp 188-200) Recent developments in well 
test analysis in the Stanf ord geothermal program. Ehlig-Economides, 
C. (Stanford Univ., CA). 1978. 

From 4. wo ‘kshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978). 

A number of studies pertaining to geothermal well test analy- 
sis were conducted. A brief o overview of progress on the following 
six subjects is presented: (1) earth tide effects on a closed reservoir, 
(2) transient pressure analysis of multilayered heterogeneous reser- 
voirs, (3) interference testing with wellbore storage and skin at the 
producing well, (4) steam/water relative permeabilities, (5) transient 
rate and pressure buildup resulting from constant pressure produc- 
tion, and (6) transient pressure ysis of a parallelepiped reservoir. 


32141 (SGP-TR—30, pp 207-212) Evaluation of James’ —_ 
cal formulae for the determination of ag yr: flow 

geothermal wells. Cheng, P.; Karmarkar, M. (Univ. of Hawaii, Hono. 
lulu). 1978. 

From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978). 

The wellbore discharge characteristics obtained from James’ 
empirical formulas are compared to those predicted by Fauske’s 
two-phase critical flow theory. Fauske suggested that in two-phase 
flow the maximum discharge rate may not necessarily be accom- 
plished by a shock front. He pees that at the tritical flow 
condition the absolute value of the pressure gradient at a given 
location is maximum but finite for a given flow rate or quality. 


32142 (SGP-TR—30, pp 218-227) Recent reservoir engineering 
developments at Brady Hot Springs, Nevada. Rudisill, J.M. (Thermal 
Power Co., San Francisco, CA). 1978. 

From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978). 

Brady's Hot Springs is a hydrothermal area located approxi- 
mately 28Km northeast of Fernley, Nevada. Surface manifestations 
of geothermal activity occur along a north-northeast trend fault zone 
(herein referred to as the Brady Thermal Fault) at the eastern margin 
of Hot Springs Flat, a small basin. Since September, 1959, numerous 
wells have been drilled in the area. In 1977 Magma’s 160 acre lease 
in Section 12 was assigned to Geothermal Food Processors (GFP) 
for the purpose of providing heat from the wells on this acreage for 
the dehydration of food. GFP made application to the Geothermal 
Loan Guarantee Program (GLGP) for assistance in financing the 
effort, and consequently the GLGP office turned to the USGS for a 
resource evaluation. The USGS in turn recommended that a pumped 
flow test was necessary to truly determine the ability of the acreage’s 
wells to provide the requisite water flow rate, temperature, and 
composition for the plant's operating lifetime of at least 15 years. 
Consequently, Thermal Power Company was contacted and pro- 
cured to design, arrange, conduct, and evaluate a pumped fi 
program to satisfy these questions. 


32143 (SGP-TR—30, pp 239-263) Use of fluid geochemistry to 
indicate reservoir processes at Cerro Prieto, Mexico. Truesdell, A. H 
(Geological Survey, Menlo Park, CA). 1978. 


From 4. workshop on geothermal reservoir engineering; Stan- , 


ford, = USA (13 Dec 1978). 

egular chemical sampling and analysis of fluids produced 
from Pry jot-water geothermal system of Cerro Prieto, Mexico has 
provided early warning of reservoir processes. The changes in 
chloride concentration, sodium to potassium ratio and measured 
fluid enthalpy are shown for wells MS 5, M-26, M-21A, and M-11 of 
the Cerro Prieto field. The concentration of chloride, a conservative 
constituent, is characteristic of different water masses and is affected 
by a change of water source, by mixing of waters and by boiling and 
steam loss but not by reaction with rock minerals. The ratio of 
sodium to potassium is a temperature-sensitive geothermal index 
resulting from rock-water reaction and is not affected by boiling and 
steam loss or by mixing of water masses provided these processes 
occur at constant temperature. The enthalpy is related to the fluid 
temperature and to boiling in the aquifer with excess steam entering 
the well. These indices provide a reasonably complete picture of 
major reservoir processes occurring in hot water systems. Silica 
analyses hav ~ not been reliable from Cerro Prieto but should be used 
in addition to Na/K as a temperature indicator. Analysis of fluids 
from a producing geothermal field must of course include other 
constituents for study of environmental effects, scaling, corrosion, 
etc. 


32144 (SGP-TR—30, pp 272-274) Annotated research bibliogra- 
phy for geothermal reservoir engineering. Randall, G.S.; Harrison, 
R.F. (Terra Tek, Salt Lake City, UT). 1978. 

From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978). 
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An annotated bibliography has been prepared to assist in 
avoiding duplication of reservoir engineering research and serve as a 
definitive record of the ay and current status of the subject. 
The bibliography included English, Italian, Russian and Japanese 
language publications. Individual documents have been grouped 
under the following major subject categories: formation evaluation, 
reservoir modeling, exploitation strategies, and evaluation of produc- 
tion trends. (MHR) 


ape (UCRL—84461) Reservoir response to tidal and baromet- 
ric effects. Hanson, J.M. (California Univ., Livermore (USA). Law- 

rence Livermore Lab.). 29 May 1980. Contract W-7405-ENG-48. Sp. 

(CONF-800920—13). NTIS, PC A02/MF AO1. 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

Solid earth tidal strain and surface loading due to fluctuations 
in barometric pressure have the effect, Semen extremely minute, of 
dilating or contracting the effective pore volume in a porous reser- 
voir. If a well intersects the formation, the change in — pressure 
can be measured with sensitive quartz pressure gauges. Mathematical 
models of the relevant fluid dynamics of the well-reservoir system 
have been generated and tested against conventional weil pumping 
results or core data at the Salton Sea Geothermal Field (SSGF), 
California and at the Raft River, Geothermal Field (RRGF), Idaho. 
Porosity-total compressibility product evaluation based on tidal 
strain response compares favorably with results based on conven- 
tional pumping techniques. Analysis of reservoir response to baro- 
metric loading using Auto Regressive Integrated Moving Average 
(ARIMA) stochastic modeling appears also to have potential use for 
the evaluation of reservoir parameters. 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


32146 (LA-UR—80-2103) Location of hydraulic fractures using 
microseismic techniques. Albright, J.A.; Pearson, C.F. (Los Alamos 
Scientific Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 19p. 
(CONF-800931—2). NTIS, PC A02/MF AO1. 
From 55. Society of Petroleum Engineers of AIME annual 
technical conference and exhibition; Dallas, TX, USA (21 Sep 1980). 
’ Microearthquakes with magnitudes ranging between -6 and -2 
have been observed in three successive massive injections of water at 
the Hot Dry Rock Geothermal Energy demonstration site at Fenton 
Hill, New Mexico. The injection was part of a program to increase 
the heat transfer area of hydraulic fractures and to decrease the 
flow-through impedance between wells. The microearthquakes were 
used in mapping the location of the extended hydraulic fractures. A 
downhole triaxial system positioned approximately 200 m vertically 
above the injection point in a shut-in production well was used for 
detection. The microearthquakes occurred in a north-northwest 
striking zone 400 m in length passing through the injection point. 
During a third substantially larger injection, microearthquakes oc- 
curred in a dispersed volume at distances as great as 800 m from the 
zone active in the first two injections. 


32147 (SGP-TR—30, pp 270-271) Spacing and width of cooling 
cracks in rock. Bazant, Z.P. (Northwestern Univ., Evanston, IL). 
1978. 

From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978). 


DIRECT ENERGY UTILIZATION 
REFER ALSO TO CITATION(S) 32108, 32142 


32148 (AD-A—076341) Economic feasibility study of the geo- 
thermal project for the Naval Station, Adak, Alaska. Technical memo. 
Bruce, J.L. (Naval Weapons Center, China Lake, CA (USA)). Jan 
1979, = NTIS, PC A03/MF AO1. 

Adak Geothermal Project is concerned with the use of 
geothermal energy as a possible alternative to the present fossil fuel 
energy system on Adak. Three different types of geothermal energy 
systems, each based on an assumed different reservoir temperature 
range, are considered. These systems, which could supply the facili- 
ties on Adak with energy for space heating or complete electrical 
power including electrical heating, are: (1) space heating using either 
above-ground insulated fiberglass pipelines or in-ground insulated 
steel pipelines, (2) direct electrical power generation using geother- 
mal fluids either at a central power plant or via individual wellhead 
generating units, either system producing 25 MWe gross output, or 
(3) a binary geothermal electrical power generation facility where 
= eothermal fluids would heat a secondary (binary) fluid which 

ould operate the electrical generating equipment, producing a 25 
MWe gross output. The cost of each system was analyzed, and cost- 
effectiveness was determined by comparing the investment cost with 
projected fuel savings. An investment return (payback period) for 
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each system was determined using an 8% annual fuel escalation 
factor. A comparison was made between the Navy price for JP-5 
aviation fuel (main fuel on Adak) and the apparent real cost of this 
type fuel to other remote regions in Alaska. This gave comparative 
payback costs of this type of energy system if developed by private 
industry. 

32149 bee pt nla Study of aluminum corrosion in 

collectors 


aluminum solar heat using aqueous glycol solution for heat 
transfer. Semiannual technical progress report, July 30, 1979-January 


31, 1980. Wong, D.; Cocks, F.H.; PH. Ginen J. (Giner, Inc., Waltham, 
MA (USA)). Feb 1980. Contract AC04-79CS31072. 24p. NTIS, PC 
A02/MF AOl1. 


The present work is addressed primarily to the study of the 
effects of glycol aging at elevated temperatures (above 100°C). 
Glycols are known to be susceptible to thermal decomposition 
producing new product species which may be aggressive to alumi- 
num. In addition, the possible breakdown of corrosion inhibitors due 
to long term exposure to high temperature are also investigated. 
Both uninhibited and inhibited ethylene (as well as propylene) gly- 
cols have been aged at temperatures up to 190°C for over 2000 h 
continuously to date. Aliquot samples of each glycol solution tested 
in this program were taken at 1000 and 2000 h of exposure for 
chemical analysis and pH measurement. Based on the data obtained 
so far, solution pH was found to decrease steadily with exposure 
time. The critical pitting potential of 1100 series aluminum in a 50 
vol % aqueous ethylene glycol solution is reported as functions of 
both temperature and chloride ion concentration. This information is 
essential in the cathodic protection of pitting corrosion of aluminum. 


32150 (DOE/ET/27232—T4) Utilization of geothermal energy 
in the mining and processing of tungsten ore. 2nd quarterly report. 
Erickson, M.V.; Willens, C.A.; Walter, K.M.; Carrico, R.L.; Lowe, 
G.D.; Lacy, S.B. (WESTEC Services, Inc., San Diego, CA (USA)). 
Jun 1980. Contract AC03-79ET27232. 174p. NTIS, PC A08/MF 
AOl. 

The completed geochemical analysis of groundwater in the 
Pine Creek area for evaluation of the geothermal potential of this 
location is presented. Also included is an environmental constraints 
analysis of Pine Creek noting any potential environmental problems 
if a geothermal system was developed onsite. Design of a geothermal 
system is discussed for site-specific applications and is discussed in 
detail with equipment recommendations and material specifications. 
A preliminary financial, economic, and institutional assessment of 
geothermal system located totally on Union Carbide property at 
Pine Creek is included. (MHR) 


32151 (JHU/APL-QM—80-101) Geothermal energy oe 
ment in the Eastern United States. Technical assistance report No. 4. 
Geothermal space heating: Pittsville Middle/Elementary School, Pitts- 
ville, land. E Briesen, R.V.; Yu, K. Johns Hopkins Univ., Laurel, 
MD (USA). Applied Physics Lab.). Jun 1980. Contract AI01- 
76RAS0090. 33p. NTIS, PC A03/MF AO1. 

A technical evaluation was made to determine whether geo- 
thermal energy obtained from a well could be used to space heat the 
new school building being constructed as well as the existing ele- 
mentary wing of the Pittsville School. The first part deals with space 
heating the new school building only; the second part pertains to 
space heating the new school building together with the new exist- 
ing wing. An addendum was added for new well and production 
pump costs. (MHR) 


pe daeg (P—500-80-009) Geothermal heating demonstration proj- 

ect at Mammoth Lakes Village. Final report. Sims, A.V.; Campbell, 
R.G. (Holt (Ben) Co., Pasadena, CA (USA)). Mar i980. 8ip. Califor- 
nia Energy Commission, Sacramento, CA. 

A pilot project is described which demonstrated the feasibil- 
ity of using geothermal energy for space heating and snow-melting 
at the Casa Diablo geothermal reservoir near Mammoth Lakes 
Village, California. The geothermal heating system employed was 
modeled after the geothermal district heating system used extensive- 
ly in Iceland. The geothermal heating system incorporated a closed 
secondary heating loop (Iceland’s system uses the geothermal fluids 
directly) to provide heat to a lumber store, warehouse and display 
area, and to melt snow on a connecting walkway between the 
buildings. The secondary loop, containing a mixture of fresh water 
and ethylene glycol, was heated by geothermal fluids produced from 
a nearby well. After passing through a heat exchanger, the cooled 
geothermal fluids were reinjected down another well. The heating 
system operated for three different periods, and the project conclud- 
ed after a successful, long-term demonstration of well pump and 
heating system operation. Pump problems encountered early in the 
project were solved, and information gained in the final operation 
period indicated that reliable, extended periods of well pump oper- 
ation can be achieved. The hydronic heaters effectively heated 
buildings, and the snow-melting walkway performed very well 
during winter operation. 


GEOTHERMAL ENERGY 


GEOTHERMAL DATA AND THEORY 
REFER ALSO TO CITATION(S) 32081 


PROPERTIES OF MINERALS AND ROCKS 


32153 (SGP-TR—30, pp 50-53) ae in permeability during 
flow of water through granite subjected to a temperature gradient. 
Lockner, D.; Bartz, D.; Byerlee, J. (U.S. Geological Survey, Menlo 
Park, CA). 1978. 

From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978) 

Experiments were designed to study permeability changes in 
rock due to fluid flow along a temperature gradient to further 
understanding of how heat production in geothermal reservoirs may 
depend on these effects. Cylindrical samples of Westerly Grante, 89 
cm long, 7.6 cm in diameter, and containing a 0.66 diameter bore- 
hole, were used. A resistance heater was placed in the borehole as a 
heat source, giving a radially symmetric temperature gradient. Con- 
fining pressure and pore pressure were applied to the sample; a pore 
pressure gradient was applied to induce radial flow either toward or 
away from the borehole. An apparent permeability, averaged over 
the whole ——. was calculated from Darcy’s Law by measuring 
the pore fluid flow rate. (MHR) 


32154 (SGP-TR—30, pp 54-59) Laboratory investigations of 
steam pressure-transient behavior in porous materials. Herkelrath, 
W.N.; Moench, A.F. (U.S. Geological Survey, Menlo Park, CA). 


1978. 

From 4. workshop on geothermal reservoir Stan- 
ford, * USA (13 Dec 1978). i Ai 

order to test the applicability of the gas-flow theory to 

steam an a laboratory system was developed to investigate the 
transient flow of steam through unconsolidated porous materials. 
Pressure-transient experiments were carried out by imposing a 
change in gas pressure at one end of a cylinder of porous 
and measuring the pressure as a function of time at the other end. 


32155 (SGP-TR—30, pp 60-65) Bench-scale experiments in the 
Stanford geothermal pro: Counsil, J.R.; Hsieh, C.H.; Ehlig-Econ- 
omides, C.; Danesh, A.; Ramey, H.J. Jr. (Stanford Univ., CA). 1978. 

From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978). 

The Stanford Geothermal Project bench-scale experiments 
are designed to improve the understanding of geothermal reservoir 
physics. Three sets of experiments are discussed: (1) vapor pressure 
lowering in porous media due to capillarity and adsorption, (2) the 
effect of temperature on absolute permeability, and (3) the determi- 
nation of steam-water relative permeability for drainage processes. 


32156 (SGP-TR—30, pp 84-95) Gonaee and shear wave 
velocities in water filled rocks -steam transition. Ito, H.; 
DeVilbiss, J.; Nur, A. (Stanford Univ., "CA). 1978. 

From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978). 

Both compressional and shear wave velocities were measured 
in water-filled Berea sandstone as a function of pore pressure under a 
constant confining pressure of 200 bar. At 145. 3c compressional 
velocity increased from steam-saturated (low pore pressure) to 
water-saturated (high pore pressure) rock, whereas shear wave ve- 
locity decreased. Furthermore, a velocity minimum, attenuation and 
dispersions occur at water-steam transition for compressional wave. 
Results at 198°C show that both compressional and shear velocities 
decrease from steam-saturated to water-saturated rock, and a small 
velocity minimum is observed for compressional waves, but no 
attenuation nor dispersion occur. At both temperatures, the V/sub 
p/V/sub s/ ratio and Poisson's ratio increased from steam-saturated 
to water-saturated rock. The results are reasonably compatible with 
the mechanical effects of mixing steam and water in the pore space 
near the phase transition, and may be applicable to in situ geothermal 
field evaluation. 


ROCK-WATER-GAS INTERACTIONS 


32157 (DOE/TIC—11227) Gas evolution from 
brines. Matthews, C.S. (Department of Energy, Washington, DC 
(USA)). Jun 1980. 156p. NTIS, PC A08/MF A0O1. 

The process of gas evolution from geopressured brine is 
examined using as a basis the many past studies of gas evolution from 
liquids in porous media. A discussion of a number of speculations 
that have been made concerning gas evolution from geopressured 
brines is provided. According to one, rapid pressure reduction will 
cause methane gas to evolve as when one opens a champagne bottle. 
It has been further speculated that evolved methane gas would 
migrate up to form an easily producible cap. As a result of detailed 
analyses, it can be concluded that methane gas evolution from 
geopressured brines is far too small to ever form a connected gas 
saturation except very near to the producing well. Thus, no signifi- 
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cant gas cap could ever form. Because of the very low solubility of 
methaned in brine, the process of methane gas evolution is not at all 
analogous to evolution of carbon dioxide from cham e. A 
number of other speculations and questions on gas evolution are 
analyzed, and procedures for completing wells and testing geopres- 
sured brine reservoirs are discussed, with the conclusion that pres- 
ently used procedures will provide adequate data to enable a good 
evaluation of this resource. 


32158 (SGP-TR—30, PP 275-279) Simulation of geothermal res- 
ervoirs including changes in porosity and ility due to silica- 
water reactions. Li, T.M.C.; Mercer, J.W.; Faust, C.R.; Greenfield, 
R.J. (Geological Survey, Reston, VI). 1978. 

From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978). 

A mathematical model was developed which can simulate the 
changes in porosity and permeability resulting from water-rock 
reactions in a geothermal reservoir. The model being developed 
describes the flow of hot water in an axially symmetric porous 
medium. The model is a vertical cross-section in r-z coordinates. For 
simplicity, only a single dissolved chemical species is modeled. The 
fluid is single-phase water and only dissolution and precipitation of 
quartz are considered. (MHR) 


TIDAL POWER 


WAVE ENERGY CONVERTERS 


32159 (AD-A—076133) Coast guard evaluation of a wave acti- 
vated turbine generator buoy. Final report Jan 73—Sep 77. Hilliker, 
D.J.; Colburn, W.E.; Cutler, J.W. Jr. (Coast Guard Research and 
Development Center, Groton, CT (USA)). Sep 1977. 77p. NTIS, PC 
A05/MF AOl1. 
Wave activated turbine generator buoys were tested at Chesa- 
ond x ht (14 miles off Cape Henry, Virginia) and in Boston 
buoys were instrumented to record cumulative power 
aad and later modified to record sea state as well as other 
variables pertinent to turbine operation. Results are presented as 
long-term power generation, power generation as a function of wave 


— and period, and transfer functions from spectral analysis of 
data 


32160 Method for collecting energy from swell and plant for 
carrying out said method. Lorphelin, M. US Patent 4,177,643. 11 Dec 
1979. Priority date 2 Nov 1976, France, 8p. 

A method is described for collecting o—? from a swell in a 
fluid medium using a mobile float which is displaceable in response 
to movements of the swell. The float is submergible in the fluid 
medium at a predetermined depth selected such that, in the absence 
of movement of the fluid medium, the upwardly and downwardly 
directed forces acting on the float counterbalance each other so that 
the float is in equilibrium at such predetermined depth. The buoyan- 
cy of the float is adjusted to maintain it in equilibrium. 


32161 Simulation studies of the basic non-linear effects of wave- 
energy conversion by an overtopping water-column. Knott, G.F.; 
Flower, J.O. (Univ of Sussex, Falmer, Brighton, Engl). Energy 
Convers.; 19: No. 1, 59-69(1979). 

Several forms of wave-energy devices are currently being 
developed which incorporate oscillating ducted-flows. A method of 
extracting energy from such flows has been suggested whereby fluid 
is allowed to spill over from the top end of the duct during some 
portion of the oscillatory cycle into an elevated reservoir from 
whence it is directed through a low-head turbine. A mathematical 
model of this energy conversion system has been derived for simula- 
tion on a digital computer; and the results of the analysis are 
presented here in terms of the efficiency of operation relative to the 
optimum linear case. The simulation is repeated for a wide range of 
input conditions and operating parameters. The conclusions drawn 
from this work may be seen to have a wider application in the field 
ga ac energy exchange in resonant mechanical systems. 4 
refs. 


WIND ENERGY 


REFER ALSO TO CITATION(S) 31772 


32162 (CONF-791097—, pp 339-342) Overview of the federal 
dispersed wind system program. Tennyson, G. (Dept. of Energy, 
Albuquerque, NM). Jun 1980. 


ERA VOL. 5, NO. 20 


From 4. biennial conference and workshop on wind energy 
conversion systems; Washington, DC, USA (28 Oct 1979). 

Pro objectives and administrative controls are reviewed 
for the US DOE Small Systems and Analyses Program. 


32163 et con pp 343-348) Government commercial- 
ization plans for wind energy. Ankrum, G.T. (Dept. of Energy, 
Washington, DC). Jun 1980. 


From 4. biennial conference and workshop on wind energy 
conversion systems; Washington, DC, USA (28 Oct 1979). 

The feasibility of the commercialization of wind turbines in 
the US is discussed. The commercial aspects of the US DOE large 
wind turbine program are reviewed. 


32164 (DOE/CS/20097—01) Wind energy systems: program 
summary. (Raytheon Service Co., Arlington, VA (USA). May 1980. 
Contract ACO1-78ET20097. 237p. NTIS, PC Al1/MF AO1. 

The Federal Wind ry A hae oy (FWEP) was initiated to 
provide focus, direction and the development of wind 
power. Each year a summary is prepared to provide the American 
public with an overview of government sponsored activities in the 
FWEP. This program summary describes each of the Department of 
Energy's (DOE) current wind energy projects initiated or renewed 
during FY 1979 (October 1, 1978 through September 30, 1979) and 
reflects their status as of April 30, 1980. The summary highlights on- 
going research, development and demonstration efforts and serves as 
a record of progress towards the program objectives. It also pro- 
vides: the program's general management structure; review of last 
year’s achievements; forecast of expected future trends; documenta- 
tion of the projects conducted during FY 1979; and list of key wind 
energy publications. 


AVAILABILITY (CLIMATOLOGY) 
REFER ALSO TO CITATION(S) 31843 


32165 (CONF-791097—, pp 245-248) Key issues associated with 
wind characteristics and wind energy siting. Wendell, L.L. (Pacific 
Northwest Lab., Richland, WA). Jun 1980. 

From 4. biennial conference and workshop on wind energy 
conversion systems; Washington, DC, USA (28 Oct 1979). 

Information is presented concerning resource assessment; 
siting methodologies; design and performance evaluation; and wind 
characteristics for operations. 


32166 (P—500-80-024) Wind resource assessment in California. 
Berry, E.X. Ey Research and Technology, Inc., Sacra- 
mento, CA (USA)). May 1980. 74p. California Energy Commission, 
Sacramento. 

This report was prepared in response to the need to develop a 
wind prospecting methodology unique to California. The major 
contribution of this work is the development of a new mathematical- 
physics formulation which is an improvement of wind-energy re- 
source assessment methodology. The report provides a strategy for 
wind-energy prospecting, a design for a wind prospecting instru- 
ment, and a method of analysis of wind-energy data. The formula- 
tion also produces an improved basis for the calculation of wind- 
machine performance using only a few wind parameter measure- 
ments. Recommendations are made to increase concentration on 
land use and environmental issues, to develop more scientific meth- 
odologies for wind prospecting, and to require that in all state- 
sponsored wind projects both a standardized set of wind information 
and computerized data records be provided. 


32167 (PNL—3195-WERA-1) Wind energy resources atlas. 
Volume 1. Northwest region. Elliott, D.L.; Barchet, W.R. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Apr 1980. Contract 
AC06-76RL01830. 192p. NTIS, PC A09/MF AOl1. 

Information is presented concering regional wind energy 
resource assessment; regional features; and state features for Idaho, 
Montana, Oregon, Washington, and Wyoming. 


32168 Wind resource and siting requirements. Knox, J.B. (Law- 
rence Livermore Lab., CA). pp 617-664 of Solar energy technology 
handbook. Part A. Engineering fundamentals. Dickinson, W.C.; 
Cheremisinoff, P.N. (eds.). New York, NY; Marcel Dekker, Inc. 
(1980). 

Information is presented concerning wind energy resource; 
the U.S. wind energy conversion program; siting requirements; 
methodologies for site requirements; and future research directions. 


ECONOMICS 


REFER ALSO TO CITATION(S) 32177, 32183 





OCTOBER 31, 1980 


32169 ee Ten Summ.)) Wind energy sys- 
tems. Application to regional utilities. . (JBF Scientific Corp., Wil- 

MA (USA)). Jun 1979. Contract ACO1-76 3. 40p. 

S, PC A03/MF AO1. 
This study develo LD ape 1 

can use to determine the feasil ty of unlizing CS (Wi (Wied Senay 
Conversion Systems) as part of their future mix of equipment. 
WECS avaubity, capacity cea, operating reserve, performance 
WECS availability, capacity c: ting reserve, lormance 
of WECS arrays, etc., had Ge taibuised The eonebau rae te 
establish the worth, or hed value, of WECS to the utility and 
to determine the impact that WECS additions would have on the 
utilities mix of conventional source. 


32170 (DOE/ET/20063—T1(Vol.2)) Wind —T systems ap- 
plication to regional utilities. (JBF Scientific Co MA 
yer Bp 1979. Contract ACO1-76ET20063. ” 330p. S, PC 
A 


A methodology for analyzing the economic impact of WECS 
on a utility is described in Volume I of this report. The methodology 
requires extrapolating both historical utility load data and historical 
wind power into a year of analysis; calculating the total amount of 
funds made available in that year, as a result of the inclusion of wind 
power in the utility mix; and then estimating the present value of the 
total funds made available to the utility over the life of the WECS. 
To apply the methodology to a specific case, it was necessary to 
deve’ arious computer programs. The following sections in this 
report t hist the programs developed for this study, briefly summarize 
their contents, and explain how they are used. Wherever possible, a 
typical input/output file is shown. 


rocess that utilities 


WIND ENERGY ENGINEERING 
REFER ALSO TO CITATION(S) 31864 


32171 (AD-A—076315) Fluid dynamic aspects of = Bens.. | 
conversion. Vries, O.D. (Advisory Group for Aeros; oo 

and Development, 92 - Neuilly-sur-Seine (France)). 1979. i50p. 
NTIS, PC A07/MF AOl. 

A review is made of the fluid dynamic aspects of wind energy 
conversion. A short survey of the total framework of wind energy 
conversion is given to bring the fluid dynamics aspect in its proper 
dimensions. Next, the several wind concentrator concepts are dis- 
cussed, while the main body of the report is formed by a discussion 
of the theory of wind-driven turbines, including both the horizontal- 
axis and the vertical-axis turbines. The report concludes with a 
survey of inhomogeneous flow and turbulence effects, turbine con- 
trol and wake interference effects. 


APPLICATIONS 


32172 (CONF-791097—, pp 59-74) Key issues associated with 
the commercialization of small wind energy conversion 
Trenka, A. (Rockwell International, Golden, CO). Jun 1980. 

From 4. biennial conference and workshop on wind energy 
conversion systems; Washington, DC, USA (28 Oct 1979). 

Three major topic areas were considered during the Small 
Wind Turbine Systems 1979 Workshop in Boulder: (1) research and 
development requirements; (2) utility interface issues; and (3) institu- 
tional issues. The key issues discussed in this paper were those raised 
in the various presentations at the workshop and discussed during 
audience participation sessions and panel discussions. Several issues 
are also discussed concerning SWECS commercialization. 


32173 (CONF-791097—, pp 137-149) Key issues associated with 
large scale systems. Thomas, R.L. (Lewis Research Center, Cleve- 
land, OH). Jun 1980. 

From 4. biennial conference and workshop on wind energy 
conversion systems; Washington, DC, USA (28 Oct 1979). 

The key issues associated with large wind turbines are dis- 
cussed. Information is presented concerning technology readiness, 
potential for significant impact, acceptability of these machines, 
what does it take for the creation of a competitive wind turbine 
industry, and public acceptance. 


32174 (CONF-791097—, pp 197-201) Bureau of reclamation’s 
wind/hydroelectric energy project. Barrett, C. (Bureau of Reclama- 
tion, Washington, DC). Jun 1980. 

From 4. biennial conference and workshop on wind energy 
conversion systems; Washington, DC, USA (28 Oct 1979). 

Reclamation’s activities in wind energy development at Medi- 
cine Bow, Wyoming are discussed. The study, which covers a 600 
square mile area, has as its principal objective the evaluation of 
integrating a wind energy farm having about 100 megawatt capacity 
with storage and electric generating capabilities of the Colorado 
River Storage Project. The Bureau's basic approach to wind energy 
has been to integrate wind energy on a large scale basis with our 
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very large network of reservoirs and hydroelectric generation sta- 
tions. 


TURBINE DESIGN AND OPERATION 


32175 nil tein ee ae Proceedings of the fourth biennial con- 
ference and on wind energy conversion systems. Kottler, 
ao Jr. (ed.). (BF Scientific Corp ANTS PC VA (USA)). Jun 
1980. Contract AC01-79ET20365. b39p PC A99/MF AOl. 
From 4. biennial conference and workshop on wind energy 
conversion systems; Washington, DC, USA (28 Oct 1979). 
te abstracts are included for papers presented concern- 
ing research and development requirements and utility interface and 
institutional issues for small-scale systems; design requirements and 
research and development requirements for large-scale systems; eco- 
nomic and operational requirements of large-scale wind systems; 
wind characteristics and wind energy siting; international activities; 
wind energy applications in agriculture; federal commercialization 
and decentralization plans; and wind energy innovative systems. 


32176 (CONF-791097—, pp 9-37) Update on activities at Rocky 
Flats. Williams, R. (Rockwell International, Golden, CO). Jun 1980. 
From 4. biennial conference and workshop on wind 
comma en Washington, DC, USA (28 Oct 1979). 


Department of Energy's Small Wind Systems Pro- 
oe is formally titled Technical and Management Support for the 
velopment of Small Wind Energy Conversion Systems. The 
management of this program is handled by the Rockwell Interna- 
tional Energy Systems Group located at the Rocky Flats Plant near 
Golden, Colorado. Information is presented co ing the test 
center, the systems development activities, and the field evaluation 
program. 


32177 (CONF-791097—, pp 75-97) Large wind turbine projects. 
Thomas, R.L.; Robbins, W.H. (Lewis Research Center, Cleveland, 
OH). Jun 1980. 

From 4. biennial conference and workshop on wind energy 
conversion systems; Washington, DC, USA (28 Oct 1979). 

The tecnology for large, horizontal-axis wind Turbines (100 
kW to 2500 kW) has been under development since 1973 as a major 
part of the United States Wind Energy Program which is red 
by the US Department of Energy by the Lewis Research ter of 
the National Aeronautics and Space Administration. Information is 
presented concerning the development status of large DOE wind 
turbines; wind turbine cost-of-electricity; and development assess- 
ment. 


32178 Bae Bogen. pp 99-117) Preliminary analysis of per- 
formance and loads data from the 2 MW Mod-1 wind turbine gener- 
ator. Spera, D.A.; Viterna, L.A.; Richards, T.R.; Neustadter, H.E. 
(Lewis Research Center, Cleveland, OH). Jun 1980. 

From 4. biennial conference and workshop on wind energy 
conversion systems; Washington, DC, USA (28 Oct 1979). 

The DOE/NASA Mod-i wind turbine generator installed on 
Howard's Knob near Boone, North Carolina, was dedicated on July 
11, 1979. With a rated power of 2 MW and a rotor diameter of 61 
meters, the Mod-1 is the largest wind turbine ever constructed. 
Initial operation during August, September, and October of 1979 has 
produced preliminary test data on output power versus wind 
rotor blade loads, system dynamic behavior, and start/stop charac- 
teristics. These data have been analyzed statistically and are com- 
pared with design predictions of system performance and loads. 


32179 (CONF-791097—, pp 119-i35) Summary of April 1979 
workshop on large wind turbine design c’ 

and development requirements. Finnegan, P.M. (Lewis Research 
Center, Cleveland, OH). Jun 1980. 

From 4. biennial conference and workshop on wind energy 
conversion systems; Washington, DC, USA (28 Oct 1979). 

A workshop on Large Wind Turbine Design Characteristics 
and Research and Development Requirements was held in Cleve- 
land, Ohio during April 24 to 26, 1979. The workshop was conduct- 
ed by the NASA Lewis Research Center (LeRC) which is responsi- 
ble to DOE for the development of large horizontal axis wind 
turbines. The workshop scope included both horizontal and vertical 
axis wind turbines (HAWT & VAWT) with Sandia Laboratories 
being responsible for the vertical axis portion of the workshop. The 
DOE objectives for the series of workshops were: (1) present the 
progress and significant results of ongoing projects sponsored by 
DOE; (2) provide a forum to facilitate the exchange of new ideas 
and information; and (3) provide an opportunity for in-depth discus- 
sion of specific issues confronting wind turbine developers as the 
technology moves closer to the goal of commercializtion. 


32180 (CONF-791097—, pp 349-415) Review of the wind energy 
innovative systems program. Vas, I.E.; Mitchell, R.L. (Solar Energy 
Research Inst., Golden, CO). Jun 1980. 

From 4. biennial conference and workshop on wind energy 
conversion systems; Washington, DC, USA (28 Oct 1979). 
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The mngeieiey to provide program management for the 
Wind Energy Innovative Systems program was authorized by the 
Wind Systems Branch, Department of Energy, during the latter part 
of FY78. The objective of the program is to determine the technical 
and economic feasibility of potentially cost competitive innovative 
systems. Technical monitoring of these studies is performed by 
SERI. All projects include theoretical thermodynamic and aerody- 
namic studies to confirm energy viability, and performance charac- 
teristics and capabilities. These initial studies are followed by model 
design and test, economic evaluation, and finally, the establishment 
of concept cost competitiveness. 


32181 (CONF-791097—, pp 417-418) Key issues associated with 
wind innovative systems. Vas, I.E. (Solar Energy Research 
Inst., Golden, CO). Jun 1980. 

From 4. biennial conference and workshop on wind energy 
conversion systems; Washington, DC, USA (28 Oct 1979). 

A listing of qualifying aspects concerning the research activi- 
ties for innovative wind turbines is presented. 


32182 (PNL—3421) Gust characteristics for WECS design and 

analysis. Doran, J.C.; Powell, D.C. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). May 1980. Contract 
AC06-76RL01830. 76p. NTIS, PC A0S/MF A0O1. 

This document provides a description of some gust character- 
istics which are useful in the study of wind turbine fatigue caused by 
a fluctuating wind environment. The particular gust form chosen can 
also be used in the analysis of the dynamic response of a turbine. The 
statistical behavior of such gust characteristics is not identical to that 
determined simply from the wind recorded by an anemometer. 
These modes of behavior may be related, however, by the applica- 
tion of — digital filters to the anemometer data. This 
procedure has been carried out for a number of sample cases, and the 
variations of the resultant gust features are presented. A number of 
suggestions on specific applications and interpretations of the data 
are included. 


32183 (SERI/TR—98003-2) Definitive generic study for the 
effect of high lift airfoils on wind turbine effectiveness. Executive 
summary. Final report. Lissaman, P.B.S.; Wilson, R.E.; Thresher, 
R.W.; Walker, S.N. (AeroVironment, Inc., Pasadena, CA (USA)). 
May 1979. Contract EG-77-C-01-4042. 93p. NTIS, PC A06/MF 
AOl. 

The purpose of this project was to study the effect of high lift 
airfoils on the cost-effectiveness of HAWT and VAWT (horizontal 
and vertical axis wind turbine) machines. The scope involved first 
studying modern two-dimensional airfoils, and developing a general- 
ized formulation for their performance in terms of lift, drag, and 
thickness at appropriate Reynolds numbers. Single element, multi- 
element, symmetrical, extra thick airfoils and jet flap airfoils were 
analyzed. The jet flap airfoils were considered to be unacceptable 
because of excessive power requirements. Then the effect of using 
the above airfoils on the rotors of a variety of wind turbines was 
made. A qualitative representation of the type of airfoils studied is 
given. 


32184 Characteristics and uses of wind machines. Merriam, M.F. 
(Univ. of California, Berkeley). pp 665-718 of Solar energy technol- 
ogy handbook. Part A. Engineering fundamentals. Dickinson, W.C.; 
Cheremisinoff, P.N. (eds.). New York, NY; Marcel Dekker, Inc. 


(1980). 

Information is presented concerning characteristics of wind 
machines; types of horizontal-axis machines; types of vertical-axis 
machines; uses of wind machines; and environmental aspects. 


32185 Performance matching and optimization of wind powered 
water pumping systems. Bragg, G.M.; Schmidt, W.L. (Univ of Wa- 
terloo, Ont). Energy Convers.; 19: No. 1, 33-39(1979). 
A procedure is presented which allows optimum selection of 
umps and windmills for a given water pumping situation. When 
information on the wind, pump characteristics and windmill charac- 
teristics is available, the best pump and windmill for the application 
may be selected, and the design and off-design performance of the 
complete system may be predicted. 7 refs. 


SITE CHARACTERISTICS 
REFER ALSO TO CITATION(S) 32165, 32168 
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POWER PLANTS AND POWER GENERATION 


REFER ALSO TO CITATION(S) 32427 
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32186 (AD-A—075693) Electrical energy in the Pacific North- 
west. Final report 1975-1995. Marshall, G.E. (Corps of Engineers, 
Seattle, WA (USA). Seattle District). Sep 1978. 54p. NTIS, PC 
A04/MF AOl1. 

Electrical energy supply and demand forecasts for the Pacific 
Northwest region vary significantly depending on the assumptions, 
scenarios, and the forecasting methodology used. Unpredictable 
aspects of energy supply include (a) construction delays in proposed 
thermal power plants; (b) unexpected outages in existing thermal 
power faire and (c) changing water and streamflow conditions 
affecting hydropower plants productivity. Forecasts of electricity 
demand (load forecasting) must consider hundreds of variables, most 
importantly population, personal income, number of households and 
energy prices. These factors, when applied to different forecast 
models, cause a variety of divergent results. In this booklet, five 
Pacific Northwest load forecasts are described, analyzed and com- 
pared. They are the (1) Pacific Northwest Utilities Conference 
Committee/west group area (PNUCC/West Group); (2) Pacific 
Northwest Utilities Conference Committee econometric forecast, 
(PNUCC/Econometric); (3) Northwest Energy Policy Project fore- 
cast, (NEPP); (4) Washington State University ‘Energy projections 
for the Pacific Northwest’, (WSU); and (5) National Resources 
Defense Council Forecast (NRDC). Input assumptions and forecast- 
ing methods (trend analysis, end use analysis and econometrics) used 
for each projection are analyzed in light of the influence they have 
on the resulting forecast. 


32187 (DOE/NASA/0030—80/6) Cogeneration technology al- 
ternatives study (CTAS). Volume IV. Heat sources, balance of plant 
and 


auxiliary systems. United Technologies Corporation final report. 
(United Technologies Corp., South Windsor, CT (USA). Power 
Systems Div.). Jan 1980. Contract AI01-77ET13111. 297p. (NASA- 
CR—159764). NTIS, PC A13/MF AOl1. 

The Cogeneration Technology Alternatives Study (CTAS) 
provides data and information in the area of advanced energy 
conversion systems for industrial cogeneration applications in the 
1985 to 2000 time period. Six current and thirty-one advanced 
energy conversion systems were defined and combined with appro- 
priate balance-of-plant equipment. Twenty-six industrial processes 
were selected from among the high energy consuming industries to 
serve as a frame work for the study. Each conversion system was 
analyzed as a cogenerator with each industrial plant. Fuel consump- 
tion, costs, and environmental instrusion were evaluated and com- 
pared to corresponding traditional values. Various cogeneration 
strategies were analyzed and both topping and bottoming (using 
industrial by-product heat) applications were included. The ad- 
vanced energy conversion technologies indicated reduced fuel con- 
sumption, costs, and emissions. Typically fuel energy savings of 10 
to 25 percent were predicted compared to traditional on-site fur- 
naces and utility electricity. With the variety of industrial require- 
ments, each advanced technology had attractive applications. Over- 
all, fuel cells indicated the greatest fuel energy savings and emission 
reductions. Gas turbines and combined cycles indicated high overall 
annual cost savings. Steam turbines and gas turbines produced high 
estimated returns. In some applications, diesels were most efficient. 
The advanced technologies used coal-derived fuels, or coal with 
advanced fluid bed combustion or on-site gasification systems. This 
volume presents heat source, balance-of-plant, and plant design 
information developed by Bechtel National, Incorporated; heat stor- 
age data developed by Rocket Research Company; and heat pump 
information developed by Power Systems Division United Technol- 
Ogies with the advice of Westinghouse Electric Company. 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


32188 (EPRI-EA—1111(Vol.4)) Methodology for evaluation of 
multiple power-plant-cooling system effect. Volume IV: User's guide to 
model operation. Final report. (Tetra Tech, Inc., Lafayette, CA 
(USA)). Aug 1980. 275p. NTIS, PC A12/MF AO1. 

The models developed can be used to evaluate the impact of 
multiple-power-plant cooling systems on the ecosystem of a single 
body of water. The models are designed to simulate the behavior of 
a simplified ecosystem with stress from cooling-system operation. 
The ecosystem is simulated in terms of water withdrawal, passage of 
the water through the plant (with different induced-mortality rates), 
and discharge back to the ecosystem. The specific formulations and 
rate constants represent the best synthesis of ecosystem knowledge. 
The computer programs were written so that users can input site- or 
species-specific information where appropriate, or may choose to use 
default values contained in the methodology for sensitivity analysis 
or when no better information is available. The value of the method- 
ology lies in its ability to consider a large number of interacting 
processes simultaneously. The specific formulations and constants 
can be easily respecified. Algorithms can be changed easily to reflect 
new information on ecosystems. By considering state variables and 
processes in an aquatic ecosystem, the methodology is particularly 
suited to comparing alternatives, determining sensitivity, and testing 
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hypotheses. This volume (IV) contains quidance for applying the 
models to specific situations. The equations and rationale for rela- 
tionships are contained in earlier volumes (I, II, and III), but this 
volume contains sufficient information to use the models. Volume V 

rovides an example application of the methodology for Cayuga 
Bake, New York, as the prototype. 


32189 (P—300-80-022) Agricultural waste water as a potential 
source of cooling water for California electric power plants. MacDon- 
ald, T.; Wire, C. (California Energy Commission, Sacramento 
(USA). May 1980. 98p. California Energy Commission, Sacramen- 
to, CA 

The potential of agricultural waste water in California to 
serve as a source of cooling water for new power plants is described, 
and the considerations which influence the viability of this alterna- 
tive are discussed. It includes summaries of investigations of agricul- 
tural waste water use that were undertaken in conjunction with 
three different power plant proposals. Before agricultural waste 
water can be considered an available and preferred source of cooling 
water supply for a significant portion of the state’s future power 
plants, several problems and uncertainties need to be resolved. In the 
San Joaquin Valley, installation of on-farm tile drains and a valley- 
wide waste water collection system remains to be accomplished. The 
diversion of agricultural waste water flowing to the Salton Sea in the 
Imperial Valley faces objections from interests seeking to protect the 
Sea's fishery and wildlife resources. Waste water returned to the 
Colorado River is not available for use unless the River's flow is 
augmented by an equivalent amount of water from another source. 
In addition to the above concerns, which are specific to waste water 
flows in individual regions, there are some general constraints to the 
use of waste water for power plant cooling. These include problems 
with disposal of the concentrated cooling system waste water (blow- 
down), saline aerosol emissions from cooling towers, cost and reli- 
ability of necessary waste water treatment, and difficulty in finding 
suitable power plant sites in agricultural areas. 


POWER CYCLES 
REFER ALSO TO CITATION(S) 31466 


32190 (EPRI-CS—1451) Preliminary assessment Od alternative 
PFBC power plant systems. Final report. Wysocki, J.; Rogali, R. 
(Burns and Roe, Inc., Woodbury, NY (USA)). Jul 1980. ‘114p. NTIS, 
PC A06/MF AO1. 

This report presents the design and and economic compari- 
sons of the following nominal 1000 MWe PFBC power plants for 
both eastern and western coal: Curtiss-Wright PFBC power plants 
with an air-cooled design; General Electric RFBC power plants 
with a steam-cooled design; and AEP/Stal-Laval PFBC power 
plants with a steam-cooled design. In addition, reference pulverized 
coal-fired (PCF) power plants are included for comparison pu ; 
The results of the analysis indicate: (1) The steam-cooled PRBC 
designs show potential savings of 10% and 11% over PCF plants for 
eastern and western coal, respectively, in terms of busbar power 
cost; (2) the air-cooled PFBC designs show potential savings of 1% 
and 2% over PCF plants for eastern and western coal, respectively, 
in terms of busbar power cost. 


32191 (FE—2357-39) PFB Coal Fired Combined Cycle Develop- 
ment Program. Advanced hot gas cleanup concept evaluation (Task 
4.3). Volume A. Aerodyne cyclone evaluation. (General Electric Co., 
Schenectady, NY (USA). Energy Systems Programs Dept.). Feb 
1980. Contract AC01-76ET10377. 92p. NTIS, PC AOS/MF AOI. 
This report summarizes the results of testing of a rotary flow 
cyclone, manufactured by Aerodyne Development Corporation 
under license by Siemens Kraftwerk Union. This cyclone was select- 
ed for evaluation due to the unusually high separative efficiencies 
claimed by the manufacturer (based on developer data), and relative 
lack of open literature data. The most significant finding of this work 
was the observation that electrostatic forces could enhance or, in 
fact, dominate the separation process. Se tive efficiencies, with 
electrostatic forces present, were found to be substantially independ- 
ent of flow rate and, by inference, could be independent of unit size. 
Hence this finding offers a major hope that large cyclones employed 
in the hot gas cleanup train of the CFCC system may not suffer the 
| ae gp degradation compared to small cyclones, as projected 
‘om conventional inertial theory. The separative efficiencies of the 


Aerodyne cyclone separator were found from both the cold flow 
and the hot flow tests to be disappointingly poorer than expectations 
(in agreement with Westinghouse results), and even poorer than 
conventional cyclones. (LTN) 


32192 (FE—2357-70) PFB Coal Fired Combined Cycle Develop- 
ment . Advanced cleanup device performance design report 
(Task 4.3). Volume B. Air shield cyclone evaluation. (General Electric 
Co., Schenectady, NY (USA). Honnf Systems Programs t.). 
Mar 1980. Contract AC01-76ET10377 6lp. NTIS, PC A04/MF 
AOl. 
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The purpose of this experimental program was to obtain 
performance data on a twelve-inch diameter model of the air-shield 
cyclone. The efficiency results were extremely high, independent of 
whether or not the air shield feature was operative. In particular, 
substantially hi performance was obtained than reported in the 
literature for a Stairmand high-flow cyclone design, which has some 
features in common with the model. The reason for the high 
performance without the air shield is attributed to a strong space 
charge effect which can be a much stronger influence when there is 
no air shield. Overall efficiency, fractional efficiency and pressure 
loss measurements have been obtained during cold-flow testing of 
the air-shield cyclone model and also with the unit arranged to 
simulate a more conventional cyclone design. Pressurized fluidized 
bed flyash and powdered nickel, both having a mass mean particle 
size of about 2 zm, were used as test dusts. Inertial forces appeared 
to dominate the performance of the air-shield cyclone over the entire 
range of flow rates tested. Fractional efficiency results correlated 
well with the inertial parameter, psi. Air-shield cyclone performance 
data confirmed earlier projections that efficiency wouid be an-order- 
of-magnitude better than published results on conventional cyclones. 


WASTE-FUELED SYSTEMS 
REFER ALSO TO CITATION(S) 31849 


32193 (EPRI-AP—1403) Feasibility study of wood-residue-fired 
cogeneration at Heppner, Oregon. Final report. Albaugh, E.W.; Col- 
lins, D.A.; Alescio, R.J. (Schuchart and Associates, Inc., Seattle, 
WA (USA)). Apr 1980. 337p. NTIS, PC A15/MF A01. 

This study explores the technical and economic feasibility of 
constructing a wood residue-fired steam and electric power cogener- 
ation facility on a site near Heppner, Oregon. The availability and 
cost of wood residue from various sources were investigated. Three 
plants at capacities of 6 MW, 12 MW, and 24 MW were studied with 
45,000 Ib/h of extraction steam supplied to the Kinzua mill for each 
plant. Capital and operating costs were estimated for each plant 
together with bus bar power costs, and economic analyses were 
eS for four financing/ownership cases for each. Finally, the 
easibility of marketing power at these bus bar costs was determined. 
It was concluded that: sufficient fuel is available at a range of costs 
for any one of the plants studied; conventional proven designs exist 
to support construction of these facilities. The lowest cost of elec- 
tricity is obtained by matching plant capacity with wood residue 
supply from Kinzua operations; structuring of plant ownership and 
project financing to take maximum advantage of tax incentives and 
tax-exempt bonds has a significant effect on electricity costs; utiliza- 
tion of waste material brought in from forests significantly increases 
the cost of electricity, compared with plants using wood residue 
available from wood processing operations; and electricity from 
— with capacities which can be supported by wood residues 

rom mill operations is competitive with alternative new sources of 
electricity which will be available in the 1980's. Use of existing tax 
incentives and tax-exempt financing, when possible, greatly enhance 
the economic justification for such plants. 


COMPONENTS 


32194 (EPRI-CS—1440) Dynamics of power plant fan-founda- 
tion systems. Final report. Medearis, K. (Medearis (Kenneth) and 
Associates, Fort Collins, CO (USA)). Jul 1980. 102p. NTIS, PC 
A06/MF AOl1. 

The vibratory responses of large fan systems continues to be a 
problem at numerous power plants. This research study has pro- 
vided further insight concerning methods of analyzing and predict- 
ing such responses. In general, no unified approach has been utilized 
for the dynamic analyses. As a result, the fan manufacturer is blamed 
on the premise the fan system is deficient, and/or the utility or its 
engineer on the basis the supporting foundation is unsatisfactory. 
Vibration problems are usually related to the dynamic characteristics 
of the total system rather than to individual components. Further 
refinement and verification of the total system dynamic analysis 
procedures was accomplished in the investigation. The equivalenc- 
ing of experimental measurements taken on existing fan systems with 
theoretical response results provided one of the bases for this effort. 
Five large, induced-draft fans and two smaller, primary air fans were 
utilized for the comparisons, good agreement being obtained in all 
cases. Primary air fans have rarely been given major consideration 
from a vibration standpoint, but it is now being recognized that they 
not-infrequently constitute a major problem to power eos oper- 
ations. Further insight was gained in regard to ranges of values for 
pertinent system meters, including soil stiffness and damping. 
Bearing oil film stiffness and damping coefficients were studied on a 
limited basis. Manufacturers values for these coefficients have occa- 
sionally been found to be significantly in error. Stiffness values for 
the steel bearing pedestals are also considered herein. Progress has 
been, and is being made, but further study is clearly required. It is 
imperative to recognize that related past experience is, in some cases, 
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of questionable value. The acceptance of new, improved concepts is 
to be of significant value to the power industry. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 32502 


ECONOMICS 


32195 (DOE/EIA—0191(79)) Cost and quality of fuels for elec- 
tric utility plants, 1979. Energy data report. Rhodes, S. (Department 
of Energy, Washington, DC (USA). Energy Information Adminis- 
tration). Jun 1980. 96p. NTIS, PC AO5S/MF AO1. 

Subject data are summarized for fossil fuels delivered to 
electric utility plants in the US (the 50 states and the District of 
Colurnbia) with a c:mbined capacity of 25 MW or greater. Plant-by- 
plant data are grouped on a state and regional basis to compare 
prices of similar fuels delivered to other plants in the same state and 
region. In 1979, the production of electric energy rose 1.8%, reach- 
ing a new record of 2,247 billion kWh. The biggest increase in 
electric generation occurred in coal plants which produced 1,076 
billion kWh, or 47.9% of the total. Coal generation increased 10.1% 
from the 1978 level. The second largest increase in electric genera- 
tion came from gas units, increasing to a level of 330 billion kWh, an 
increase of 8.2% from 1978. Coal and gas generation made up for the 
17% decrease in oil generation and the 7.6% decrease in nuclear 

eneration, as some nuclear plants, such as Three Mile Island and 
urry, stopped generation during the year. Oil generation decreased 
16.8% from last year, mainly due to the high price of residual oil. 


OFF-PEAK ENERGY STORAGE 


32196 (ANL—80-19) Reference design of 100 MW-h lithium/ 
iron sulfide battery system for utility load leveling. Zivi, S.M.; Ka- 
cinskas, H.; Pollack, I.; Chilenskas, A.A.; Barney, D.L.; Grieve, W.; 
McFarland, B.L.; Sudar, S.; Goldstein, E.; Adler, E. (Argonne 
National Lab., IL (USA); Rockwell International Corp., Palo Alto, 
CA (USA). Energy Systems Group). Mar 1980. Contract W-31-109- 
ENG-38. 48p. NTIS, PC A03/MF AOl1. 

The first year in a two-year cooperative effort between Ar- 
gonne National Laboratory and Rockwell International to develop a 
conceptual design of a lithium alloy/iron sulfide battery for utility 
load leveling is presented. A conceptual design was developed for a 
100 MW-h battery system based upon a parallel-series arrangement 
of 2.5 kW-h capacity cells. The sales price of such a battery system 
was estimated to be very high, $80.25/kW-h, exclusive of the cost of 
the individual cells, the dc-to-ac converters, site preparation, or land 
acquisition costs. Consequently, the second year's efforts were di- 
rected towards developing modified designs with significantly lower 
potential costs. 


32197 (EPRI-EA—1411(Vols.1-2)) Probabilistic simulation of 

multiple energy storage devices for production cost calculations. Final 
. Manhire, B. (Ohio Univ., Athens (USA). Dept. of Electrical 

Engineering). May 1980. 280p. NTIS, PC A13/MF AO1. 

A computationally feasible probabilistic production cost 
model capable of evaluating the impact on the operating cost of an 
electric utility of multiple energy storage technologies such as 
args hydroelectric, storage batteries, cryogenic storage, 

ywheels, and gas turbines utilizing compressed air storage is de- 
scribed. The model is capable of simulating the complex interactions 
of individual units of each storage technology with the remaining 
units, both ape 7 and nonstorage, of the power system. Operating 
characteristics of the various energy storage technologies including 
forced outage rates, cycle efficiencies, fuel characteristics, and stor- 
age capability constraints are considered in the model as well as 
differences between these characteristics among individual units 
within each storage technology. The model is oriented toward - but 
not restricted to - the Wien Automatic System Planning Package 
(WASP), a widely used generation system expansion planning 
model. In addition to the multiple energy storage technology capa- 
bility, the model is able to simulate individually, multiple generting 
units whose energy is preassigned; e.g., conventional hydroelectric 
units. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 32821, 32822, 32823, 32824 


32198 (EPRI-CS—1464) Environmental and chemical analysis 
technician curriculum planning guide. Final report. Hull, D.M_.; 
Rinard, B.F. (Center for Occupational Research and Development, 
Waco, TX (USA)). Jul 1980. 279p. NTIS, PC A13/MF AOl1. 

e Environmental and Chemical Analysis Technician 
(ECAT) Curriculum Planning Guide is one of three such guides 
developed as part of project RP 1266-6, Educational Research in 
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Solid-Fuel Technology. The first phase of the project included a 
needs assessment survey to determine the number of entry-level 
employees required as Environmental and Chemical Analysis Tech- 
nicians. The need for 2900 technicians over the next decade warrants 
the development of a specialized ECAT curriculum. A detailed task 
inventory of the skills and knowledge used by Environmental and 
Chemical Analysis Technicians in the safe and efficient performance 
of their jobs has been completed. The task inventory forms the basis 
for the model two-year (six quarter) curriculum presented in this 
document. Course and module outlines are included which have 
been formulated to provide students with entry-level skills and the 
background necessary for further advancement. 


32199 Draft environmental impact statement. Underwood gener- 
ating station units 1 and 2 and related transmission lines (information 
supplement to final statement of January 1977). Washington, DC; 
Department of Agriculture (1979). 17p. (USDA-REA-EIS(ADM)— 
73-10-F). Information Resources Press, 2100 M Street, NW, Suite 
316, Washington, DC (MF or HC) 79-0548. 

Revision of a previously proposed transmission line route in 
Minnesota, associated with transmission facilities for the Underwood 
Generating Station in North Dakota, is described. This information 
supplement to the January 1977 final environmental impact state- 
ment pertains to the 75 miles of 345-kilovolt transmission line from 
the Dickinson substation near Delano to the Wilmarth substation 
near Mankato, Minnesota. It describes certain differences between 
the routing as proposed in the original statement by the Rural 
Electrification Administration and the routing subsequently selected 
by the Minnesota Environmental Quality Board. The approved route 
would cross a rural instead of an urban area and would use a 
different pole design. It would be longer, traverse more wetlands 
and woodlands and less productive farmlands, and affect more 
residences than the original route. 


32200 Draft environmental impact statement. Western farmers 
coal-fired power plant and associated transmission. Washington, DC; 
Department of Agriculture (1978). vp. (USDA-REA-EIS(ADM)— 
78-9D). Information Resources Press, 2100 M Street, NW, Suite 316, 
Washington, DC. (MF or HC) Order No. 78-0937. 

Construction and operation of a new 400-megawatt (MW) 
coal-fired, steam-electric-generating plant in southeastern Choctaw 
County, Oklahoma are proposed by the Western Farmers Electric 
Cooperative. The proposed plant is scheduled to commence oper- 
ation in April 1982. Fuel would be obtained from the Powder River 
Basin in eastern Wyoming and would be transported to the station 
by unit-train. Combustion control techniques would be applied to 
reduce nitrogen oxide formation, and boiler flue gases would be 
treated for particulate removal by use of electrostatic precipitators. 
Sulfur dioxide emissions would be controlled by use of low-sulfur 
coal. Water would be supplied from the Hugo Reservoir via the 
Kiamichi River and would be discharged into the Red River. Cross- 
flow, induced-draft cooling towers would be used. Transmission 
facilities would include 18 miles of 345-kilovolt (kV) line and ap- 
proximately 11 miles of 138-kV line. 


32201 Draft environmental impact statement. Ojo-Taos, New 
Mexico, 345-KV transmission line and related terminal facilities. 
Washington, DC; Department of Agriculture (1978). vp. (USDA- 
REA-EIS(ADM)—78-13). Information Resources Press, 2100 M 
Street, NW, Suite 316, Washington, DC (MF or HC) 79-0329. 

Construction of 38 miles of 345-kilovolt (kV) transmission line 
between Ojo and Taos in Taos and Rio Arriba counties, New 
Mexico is proposed. Project features would include construction of 
6.6 wooden, two-pole K-frames per mile within a new right-of-way 
of 150 feet; suspension of a single circuit line comprised of two 
nonreflective conductor bundles per phase; construction of an addi- 
tional tower structure at the Ojo substation; and a 15-acre expansion 
of the Taos substation, including transformer banks, tower struc- 
tures, and fencing. The two alternative alignments would be con- 
structed pees and adjacent to the existing 115-kV line except to 
either a four-mile segment at the southern end or a 10-mile segment 
at the northern end. The proposed facility would be energized at 155 
kV for approximately five years and later would be converted to 345 
kV as required. 


32202 Draft environmental impact statement. Stanton generating 
station: one 60-MW supplemental steam generator. Washington, DC; 
Department of Agriculture (1978). vp. (USDA-REA-EIS(ADM)— 
78-3-D). Information Resources Press, 2100 M Street, NW, Suite 
316, Washington, DC (MF or HC) 78-0938. . 

Addition of a supplemental 60-megawatt steam generator to 
the United Power Association's coal-fired Stanton Generating Sta- 
tion in Mercer County, North Dakota is proposed. The new gener- 
ator would be fueled by lignite, and emissions would be controlled 
by sulfur dioxide and particulate removal systems. The generator 
also would be designed and operated to control the emission of 
nitrogen oxides. Cooling water for the condenser tubes would be 
drawn from the Missouri River. Thé primary fuel would come from 
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THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 32188 


NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 31524, 31549, 31552 


ae (P—300-80-003) Air pollution contro! device configura- 
tions. (Acurex ie Mountain View, CA (USA)). Mar 1980. 49p. 
California Energy Commission, Sacramento. 

An analysis of those candidate air pollutant abatement 
schemes identified previously by Acurex Corporation in the report 
Environmental Control Technologies for a Northern California 
Coal-Fired Power Plant (300-039) for possible use of PG and E's 
proposed Montezuma | and 2 (previcusly called Fossil 1 and 2) 
electric ype plants is age Emphasis is placed on the 
effects of the arrangement of the control components, namely the 
baghouse, selective catalytic reduction (SCR), and flue gas desulfuri- 
zation units. Three basic configurations were identified as — 
arrangements. The configurations were analyzed with pe eh 
their capital, operating and maintenance cost impacts, reliability 
implications, and overall system removal efficiencies. Since there is 
no actual experience reported for these configurations with coal- 
fired boilers, reliability and overall efficiency estimates were de- 
scribed qualitatively. 


POWER TRANSMISSION AND.DISTRIBUTION 
REFER ALSO TO CITATION(S) 32405, 32412, 32413, 32576 


32204 (COO—5013-6) Fundamentals of interruption in vacuum. 
Sixth progress report. Greenwood, A.N.; Childs, S.E. (Rensselaer 
Polytechnic Inst., Troy, NY (USA). Center for Electric Power 
Engineering). Nov 1979. Contract AC02-78ET29197. 89p. NTIS, PC 
A05/MF AOl1. 

A theoretical model, describing events in the interelectrode 
gap of a vacuum interrupter, from the steady state to the post-arc 
period, is proposed. The time sequence of events is divided into two 
periods: the commutating period from steady state to current zero, 
and the post-arc period immediately following current zero. Equa- 
tions are developed for these periods based on such considerations as 
conservation of mass, charge, energy and momentum, and the 
known interactions of particles of different species. These equations 
predict the formation of a positive ion sheath adjacent to the former 
anode, and its propagation across the gap. They also permit the 
computation of electric field at this electrode and the energy input 
by ion bombardment. It is believed that these are critical factors in 
the establishment of a cathode spot which can lead to reignition and 
failure. Numerical solutions for the post-arc period have already 
been obtained. A test facility has been put in place to provide a 
check on the validity, or otherwise, the theoretical work. 


32205 (DOE/RA/3291—01) Transformer requirements for the 
year 2000. Final report, December 1979. (Westinghouse Electric 
Corp., Pittsburgh, PA (USA)). Jun 1980. Contract ET-78-C-01-3291. 
203p. NTIS, PC Al0/MF AOl1. 

The principal objective of this program was to determine the 
design parameters required for transformers of the year 2000. The 
approach to meeting this objective was to determine the changes 
which may occur in transmission and distribution systems over the 
next twenty years, and how these changes might affect design 
parameters of distribution and power transformers. Emphasis was 
placed on domestic requirements, although the impact of internation- 
al practices was factored into the overall requirements for transform- 
ers. Possible investigations that could help transformer designers 
meet the long term technical requirements of future transformers 
were also identified. The principal conclusions of this study were: 
1200 kV transmission could be in service by the late 1980's and it is 
essential to develop 1200 kV transformers for these systems; trans- 
former manufacturers must be prepared to supply higher MVA 
ratings at all voltage levels; there will be a strong demand for low- 
loss, minimum cost transformers; and environmental/safety, reliabil- 
ity, and size reduction considerations will increase in importance. 
(LLL) 


32206 (EPRI-EL—1358) SF¢/oil dielectric for power transform- 
ers. Final report. Walsh, E.J.; Robinson, J.A.; Wendel, R.C. (Wes- 
tinghouse Electric Corp., Sharon, PA (USA)). Mar 1980. 114p. 
IS, PC A06/MF AOl. 
This project was designed to evaluate the potential for pro- 
viding a superior gas-oil insulating and cooling system for liquid 
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filled transformers. The potential benefits of using the electronega- 
tive gases, sulfur hexafluoride, SFe, or Kado. Bo GFe, in 
place of nitrogen gas normally used in gas-oil filled transformers 

were examined. A test program involving electrical, chemical, and 
physical properties indicated that the SFe-oil combination 
satisfactory as an insulating medium. No short term reduction in 
insulating or cooling capacity was determined for SFe-oil filled 
transformers. However, some of the results obtained in the longer 
term transformer testing using SF¢ gas and oil indicated that due to 
accelerated formation of combusiible gases and carbon dioxide; 
prolonged exposure of currently designed transformers to SF¢ is to 
be avoided. It was determined that due to the high degree of 
solubility of SFe in transformer oil, degassing under thermal or 
electrical stress could result in extensive bubble formation. It was 
determined, however, that under our test conditions, SF. gas bubbles 
did not reduce the insulating capacity of the liquid medium as did 
nitrogen gas bubbles under the same test conditions. As a result of 
this study, many previously unknown areas 


concerning electronega- 
+ tive gas-oil systems have been clarified but the results from these 


studies have given rise to some new concerns for allowing SF¢ to 
enter existing oil filled transformers. Based on the observations of 
increased bubble formation and accelerated formation of combustible 
} predominantly hydrogen, it is recommended that existing oil 

ed transformers not be exposed to SFg for longer periods of time. 


— (TR-EE—8010) Comparison of short term electric power 

load forecasting methods. Kaur, B. (Purdue Univ., Lafayette, IN 
(USA). School of Electrical Engineering). Feb 1980. 100p. (PCTR— 
90-80). Purdue Univ., West Lafayette, IN. 

Accuracy of short term load forecasts is essential for a real- 
time control center and any increase in accuracy will tend to 
decrease the necessary spinning reserve, i.e., operating costs and 
step-up costs. To achieve good quality of short term load forecasts, 
various methods of load forecasting are discussed and their advan- 
tages and disadvantages are outlined. Out of those techniques, time 
series, models, i.e., sine series model and Fourier series model and 
state estimation and Kalman-filtering technique have been selected 
for critical examination, and comparative analysis based on same set 
of actual load data. These three models/methods are discussed in 
detail. he mig ged of selecting fitting functions, finding harmonics to 
be included in the fitting functions, and updating the harmonic 
coefficients in those methods are also described. Computer programs 
for all these methods have been developed, and comparison of 
forecasts made by these methods on same set of load data is also 
discussed. Finally, the conclusions of the study are summarized and 
recommendations for further improvements are made. 


AC SYSTEMS, EHV AND UHV 


32208 (EPRI-EL—1384) Development of power poles from fly 
ash. Phase 2. Final report, April 1980. (ECP, Inc., El Segundo, CA 
(USA)). 1980. 155p. NTIS, PC A08/MF A0Ol1. 

A study to develop a continuous manufacturing process to 
produce full-size power poles made from fly ash at a competitive 
price is described. The activity had two major thrusts: to develop a 
continuous process for the production of fly ash power poles; and to 
produce a full size 40-foot long power pole. The development of the 
material composition, pole design, equipment design and fabrication, 
the manufacturing process, and the establishment of a pilot plant 
facility to demonstrate the capability for fabricating suitable power 
poles using fly ash with the basic concept of cost effective resource 
recycling are discussed in detail. 


_ 32209 (EPRI-EL—1396) Prototype fault current limiter. Final 


report. Kroon, P.J.; Johnson, S.A.; Welk, S. (Gould-Brown Boveri, 
Colmar, PA (USA)). May 1980. 119p. NTIS, PC A06/MF AOl. 

The development of a switched-resistor fault current limiter 
for an application at 69 kV, 2000 A, with an available fault current 
level of 6350 A rms is described. Full-power tests on a single phase 
prototype repeatedly demonstrated successful first loop peak limita- 
tion with resistor insertion within 3 to 4 milliseconds from fault 
initiation. Resistor insertion is accomplished with a two-step current 
commutation scheme. The current is transferred from a normally 
closed-bypass switch to a silver-sand commutating fuse, which com- 
mutates the current to the resistor. A high speed fault sensor was 
developed to discriminate faults rapidly using di/dt and a transient- 
filtering time delay. High speed, chemically activated bypass and 
fuse switches were used to perform the switching functions. The 10- 
ohm resistor uses magnesium oxide filled tubing as the resistive 
element to provide 90-megajoule energy absorption capability with 
rapid cool-down. Prototype component designs and tests are de- 
scribed. Improvements in the design of the bypass switch are sug- 
gested to provide a fail-safe feature. Further investigation into alter- 
nate commutating devices is recommended to eliminate some or all 
of the expendable devices in the present design and simplify the 
commutation process for application in future fault current limiters 
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DC SYSTEMS 


(DOE/ET/29054—1) Development of a HVDC prototype 
breaker. Final report. Damsky, B.L.; Barkan, P.; Imam, I.; Permer- 
lani, W.; Anderson, J.M.; Carroll, J.J.; Hudson, J.E.; Pohl, R.V.; 
Solberg, W.D.; Sharbaugh, A.H. (General Electric Co., Schenec- 
tady, NY (USA). Electrical Systems and Technology Lab.). Jun 
1980. Contract AC01-76ET29054. 287p. NTIS, PC Al3/MF AOl. 

The significant design features of a high-voltage dc (HVDC) 
circuit breaker based on the commutation concept were developed. 
Tests of components indicate the breaker is capable of interrupting a 
fault current of 10 kA on a 400 kV system and absorbing up to 10 
MJ of system energy without generating more than 1.6 per unit 
(P.U.) voltage of the system. Interactions of the breaker with a 
three-terminal network were studied, using a system simulator. An 
ultrafast hydraulic actuator system was developed for this program 
which enables the breaker to initiate the current limiting process 
within 5 ms after receipt of a trip signal. A new hydraulic valve, 
operated by a repulsion coil, minimizes the delay before motion 
begins. Interruption will occur in series-connected vacuum interrupt- 
ers. A 400 kV circuit breaker is estimated to require eight breaks in 
series. Only a single break was tested as part of this program because 
of the scale and cost required for multibreak tests. System energy 
will be absorbed by zinc-oxide-based surge suppressors included as 
an integral part of the breaker. The overall design is envisioned as a 
dead tank type using pressurized SFg gas as a dielectric medium. The 
actuator and all control functions are located at ground potential, 
with easy access for inspection or adjustment. Operational specifica- 
tions have been carried over from NEMA standards for ac power 
circuit breakers where applicable. The cost of one pole of this circuit 
breaker, when in regular production, has been estimated as two times 
the cost of a three-phase 500 kV ac circuit breaker. 


32211 (EPRI-EL—1386) Extruded dielectric de cable develop- 
ment. Final report. Kiersztyn, S.E.; MacKenzie, B.T. (General Elec- 
tric Co., Bridgeport, CT (USA)). Apr 1980. 276p. NTIS, PC A13/ 
MF AOI. 

The development of an extruded 100-kilovolt (kV), direct- 
current (dc) cable insulated with mineral-filled polymeric dielectrics 
is described. Analysis of the factors controlling the rated stress and 
load limits indicated that capabilities of an extruded dc cable could 
be improved by reducing the dependency of electrical resistivity on 
temperature and the thermal resistivity of the dielectrics. It was 
experimentally determined that these two properties of extrudable 


aera can be suitably modified by introduction of mineral fillers. 

nsulation efforts produced a family of candidate compounds exhibit- 

ing the desirable characteristics. Screening tests conducted on slab 

samples, insulated wires, and full-size experimental cables resulted in 

selecting a mineral-filled, cross-linked a compound, and a 
ac 


prototype 100-kV dc cable was manufactured. In addition to the the 
mineral-filled prototype, a reference cable insulated with conven- 
tional unfilled cross-linked polyethylene was made. Both cables were 
designed to meet the same operational requirements. The protot 
and reference cables, connected in series, were subjected to the 
CIGRE dc cable qualification test, but failed it. However, the 
ttest examination disclosed multiple punctures in both cables, and 
it was not possible to conclude which cable initiated the failure of 
the series-connected cable system. The unfilled polyethylene refer- 
ence cable was then retested alone and failed. Because of insufficient 
uantity of the original prototype, a mineral-filled, 35-kV ac cable 
rom commercial production was selected as a substitute and subject- 
ed to and passed the CIGRE test. These results indicate that a 
mineral-filled, cross-linked polyethylene compound is a promising 
dielectric for extruded dc-power cable application. 


NUCLEAR POWER PLANTS 


REFER ALSO TO CITATION(S) 32384 


32212 (DOE/TIC—8200-R41) Nuclear reactors: built, being 
built, or planned in the United States as of Dec 31, 1979. (Department 
of Energy, Oak Ridge, TN (USA). Technical Information Center). 
Jul 1980. 47p. NTIS, PC A02/MF AO1. 

Information is tabulated in nuclear reactor and critical assem- 
bly facilities in operation, shut down, under construction, or planned. 
The data include name, owner, location, type, power, and startup 
date. 


32213 Reactor based on a magnetohydrodynamically driven su- 
personic gas vortex. Kistemaker, J. (to Ultra Centrifuge Nederland 
N.V.). US Patent 4,174,256. 13 Nov 1979. Priority date 29 Oct 1975, 
Netherlands, 8p. 

Nuclear reactor with a MHD driven gas-core vortex is de- 
scribed which may be preceded by an enrichment section and 
followed by a reprocessing section, both sections based on gas-cores 
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that are MHD driven gas-vortexes, in which the nuclear reactor 
functions with a mixture of e.g. UFe and one or more light gases 
such as He, DT, He. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 31672, 32260, 32267, 32314, 
32315, 32322, 32324, 32325, 32326, 32327, 32329, 32592 


32214 (GEAP—25093) Behavior of unirradiated zirconium-lined 
and -plated Zircaloy-2 tubing under simulated PCI conditions. 
Gangloff, R.P. (General Electric Co., Schenectady, NY (USA). 
Corporate Research and Development Dept.; General Electric Co., 
San Jose, CA (USA). Nuclear Engineering Div.). Nov 1979. Con- 
tract AC02-77QQ04473. 109p. NTIS, PC A06/MF A011. 

The expanding mandrel technique was employed to evaluate 
the fracture resistance of unirradiated, cold-worked zirconium and 
copper barrier fuel cladding for simulated pellet-cladding interaction 
(PCI) conditions. A range of environment and loading conditions, 
shown to produce severe embrittlement of cold-worked Zircaloy-2 
and including 4 Pa I, pure cadmium and molten cadmium-saturated 
cesium, was employed for barrier screening. 


32215 (K/ET—5016) Noble gas removal system for post-acci- 
dent decontamination of power reactors. Stephenson, M.J.; Kanak, 
B.E.; Little, D.K.; Merriman, J.R.; Riepe, R.C. (Oak Ridge Gaseous 
Diffusion Plant, TN (USA)). May 1980. Contract W-7405-ENG-26. 
22p. (CONF-800802—8). NTIS, PC A02/MF AO1. 

From 89. annual meeting of the American Institute of Chemi- 
cal Engineers; Portland, OR, USA (17 Aug 1980). 

Oak Ridge has developed a noble gas removal system, as part 
of the Consolidated Fuel Reprocessing Program, that could be used 
to help decontaminate the containment vessel of a power reactor 
following core release of fission gas in the event that containment 
venting is judged to be unacceptable. The system is based on a 
fluorocarbon selective absorption process, which has been well 
demonstrated on an engineering scale with over 10 years of pilot 
plant operation. 


32216 (LBL—10351) Sloshing of liquids in rigid annular cylin- 
drical and torus tanks due to seismic ground motions. Aslam, M.; 
Godden, W.G.; Scalise, D.T. (Bechtel Corp., San Francisco, CA 
(USA); California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Jan 1980. Contract W-7405-ENG-48. 9p. (CONF-800919—2). NTIS, 
PC A02/MF AOl. 

From 7. world conference on earthquake engineering; Istan- 
bul, Turkey (8 Sep 1980). 

Sloshing response and impulsive hydrodynamic pressures in 
rigid axisymmetric tanks due to horizontal ground motions are 
predicted by theoretical solutions based on series and finite element 
analysis. Results are compared with experimental data from model 
tests conducted on a 20 ft x 20 ft earthquake simulator. 


32217 (UCRL—82217) Three-dimensional linear analysis of 
fluid-structure interaction effects in the Mark I BWR pressure sup- 
pression torus. Holman, G.S.; McCauley, E.W.; Lu, S.C. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 15 Jan 1980. 
Contract W-7405-ENG-48. 7p. (CONF-800804—11). NTIS, PC 
A02/MF AOl. 

From ASME century 2 emerging technology conference; San 
Francisco, CA, USA (10 Aug 1980). 

Most analytical and experimental approaches to the evalua- 
tion of fluid-structure interaction (FSI) effects in the General Elec- 
tric Mark I BWR pressure suppression system treat the torus shell as 
rigid when the shell in real systems is flexible. This report describes 
linear three-dimensional finite-element analyses of one torus bay that 
investigated the qualitative effect of torus wall flexibility on hydro- 
dynamic loads induced by a nominal safety relief valve (SRV) 
discharge. The results of these analyses support the general conclu- 
sion drawn from earlier two-dimensional analyses. The report also 
discusses finite-element analyses of a 3-D representation of the 
earlier 2-D plane-strain model of the torus shell. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, NON-BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 32215, 32260, 32267, 32284, 
a = 32313, 32314, 32315, 32321, 32322, 32325, 32326, 
3 , 3. 
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32218 (BAW—1546-2) COO—4711-24. Qualification of the B 
and W Mark B fuel assembly for high burnup. Second semi-annual 
—— report, January-June 1979. (Babcock and Wilcox Co., 

yachburg, VA (USA). Nuclear Power Generation Div.; Babcock 
and Wilcox Co., Lynchburg, VA (USA). Research and Develop- 
ment Div.). Dec 1979. Contract AC02-78ET34212. 87p. NTIS, PC 
A05/MF AO1. 

Five Babcock and Wilcox-designed Mark B (15 x 15) pressur- 
ized water reactor (PWR) fuel assemblies are being irradiated to 
extended burnups in Duke Power Company’s Oconee Unit 1 a. 
This effort is part of a Department of Energy-sponsored pro 
improve uranium utilization by extending the burnup of light wa cooker 
reactor fuel. This report, covering the January-June 1979 period, is 
the second semi-annual progress report for the program. Efforts 
during this period included reduction and analysis of the post- 
irradiation examination data, performance tracking of the extended 
burnup assemblies during their fourth cycle, and analytical work to 
identify and quantify those factors limiting fuel assembly lifetime. 


32219 (EGG/LTR-LO—00-80-117) Measurement of velocity 
vectors in two-phase flows using five hole stagnation probe. Deason, 
V.A.; Fincke, J.R. (EG and G Idaho, Inc., Idaho Falls (USA)). 6 Jun 
1980. Contract AC07-761D01570. 35p. NTIS, PC A03/MF AOl. 

A flow mapping technique has been developed using a proto- 
type five-point stagnation probe. The five-point probe produces five 

te differential pressure measurements which can be combined 
with a density determination to resolve the three-dimensional fluid 
velocity vector at the probe tip. Modeling and calibration techniques 
for determining the local velocity vector, and data from a single- 
phase calibration are presented. Extension of the technique to two- 
phase flow calibration is discussed and two-phase data are evaluated. 
This probe can be used to map two phase flow fields in complex 
piping configurations where bends and obstructions strongly influ- 
ence flow patterns. Such information is useful in understanding 
instrumentation readings in PWR experiments or in associated refer- 
ence loops. 


32220 (WARD-MRP— 153) Shippingport Atomic Power Station 
(PWR). Technical progress report, July 26, 1979-January 25, 1980. 
(Bettis Atomic Power Lab., West Mifflin, PA (USA)). 1980. Con- 
tract AC11-76PN00014. 38p. NTIS, PC A03/MF AOl1. 

The Shippingport Atomic Power Station was operated with 
the Light Water Breeder Reactor core at high power levels (base 
load) throughout this report period except for reductions in power 
or brief shutdowns to perform planned testing. Evaluation of core 
test data taken during this period continues to show that the core is 
operating in accordance with design predictions. Periodic flow 
coefficient of reactivity measurements is reported which all meet the 
criteria on which the revised core protection setpoints and station 
operating procedures were based. 


POWER REACTORS, NON-BREEDING, 
GRAPHITE MODERATED 


REFER ALSO TO CITATION(S) 32261, 32262, 32267, 32335 


32221 (COO—4057-4(Vol.1)) Gas Reactor International Cooper- 
ative Program. Interim report: assessment of gas-cooled reactor eco- 
nomics. (General Electric Co., Sunnyvale, CA (USA). Advanced 
Reactor Systems Dept.). Aug 1979. Contract EN-77-C-02-4057. 
112p. NTIS, PC A06/MF AO1. 

The merits of introducing Pebble Bed Gas Reactors (PBRs) 
into the existing US electric generating sector are discussed. Infor- 
mation is presented concerning an economic model; nuclear fuel 
costs; capital cost targets; time comparison of nuclear power costs; 
introduction scenarios; domestic economic incentives; the selection 
of a discount rate for national energy supply studies; nuclear fuel 
cycle cost calculation code RAMMER; and PBR and HTGR fabri- 
cation and reprocessing costs. 


32222 Infinite blender for high temperature gas-cooled reactor 
fuel meena Willey, M.G. US Patent 7 kontiestinn 064,592. [nd]. 


An infinite blender that achieves a homogeneous mixture of 
fuel microspheres is — Blending is accomplished by directing 
respective groups of desired particles onto the apex of a stationary 

cone. The particles progress downward over the cone sur- 
face and deposit in a space at the base of the cone that is described 
by a flexible band provided with a wide portion traversing and in 
continuous contact with the circumference of the cone base and 
extending upwardly therefrom. The band, being attached to the cone 
at a narrow inner end thereof, causes the cone to rotate on its arbor 
when the band is subsequently pulled onto a take-up spool. As a 
point at the end of the wide portion of the band passes the point 
where it is tangent to the cone, the blended particles are released 
into a delivery tube leading directly into a mold, and a plate 
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mounted on the lower portion of the cone and positioned between 
the end of the wide portion of the band and the cone assures release 


of the particles only at the tangent point. 


POWER REACTORS, BREEDING 


REFER ALSO TO CITATION(S) 32220, 32260, 32282, 32283, 
32311, 32316, 32317, 32318, 32320, 32323, 32332 


32223 Liquid-metal-cooled reactor. Hutter, E. US Patent Appli- 
cation 077,821. [nd]. 
A perfo: plate extending across the bottom of 





the instrument tree of a fast breeder reacto’ 

circular cylindrical metal bellows ae g a part 

adapter of each core assembly and bearing on the bottom 
depressor plate to restrict flow of coolant between core assemblies, 
tly the pressure differential between the 


thereby reducing 


depressor plate. 


32224 Vibrating fuel grapple. Chertock, A.J.; Fox, J.N.; Weis- 
singer, R.B. US Patent rape 034,229. [nd]. lip. 

A reactor refueling method is described which utilizes a 
vibrating fuel grapple for removing “aan fuel assemblies from a 
reactor core. It incorporates a ic vibrator in the grapple 
head which allows additional wii wal capability without exceed- 
ing the allowable axial force limit. The only moving i 
vibrator is a steel ball, pneumatically driven by a suc 

orce created by the ball being 
le to the assembly handling socket. 


32225 ee lt mepeiore = omens. regeneration by 
NaH decomposition. McPheeters, C Skladzien, S.B.; Raue, D-.J. 


(Argonne National Lab., IL (USA)). am 1980. Contract W-31-109- 
ENG-38. 20p. NTIS, PC A02/MF AOI. 

Cold-trap regeneration may be very important in future 
LMFBRs because of the expected high hydro; source from the 
steam generators. This hydrogen precipitates as NaH in the cold trap 
and may fill the trap within one year of operation. Several methods 
of cold-trap regeneration were considered, but the simplest and least 
expensive appears to be decomposition of NaH under vacuum at 
elevated temperatures. Experiments were done to assess the feasibil- 
ity of this method for cold-trap regeneration. Small-scale simulated 
cold traps (SCT) were loaded with NaH and NaH plus NaO, and 
were heated both under vacuum and under a sweep gas at 100 kPa. 
The evolved hydrogen was converted to water by a CuO bed and 
collected in a weighing tube. 


32226 (CONF-791008—6) Field radiography using 100 Ci of Co- 
60 without interrupting adjacent mani Donnelly, 
C.W. (Rockwell International Corp., Golden, CO (USA). ae 
Flats Plant). 1979. Contract AC04-76DP-3533. 13p. NTIS, PC AO2/ 
MF AOl1. 

From ASNT fall conference; St Louis, MO, USA (15 Oct 
1979). 


Radiography is the primary method of Nondestructive Exam- 
ination recognized by the ASME B and PV Code as providing 
objective evidence of volumetric examination of the pressure bound- 
ary welds that are present in the Clinch River Breeder Reactor 
Program (CRBRP) Steam Generator. In order to support the steam 
generator production schedule, the radiographic examinations must 
be performed without interrupting any other manufacturing or in- 
spection operations taking place within a 20-ft radius from the 
source. This rigorous radiation safety req 
ments since the gamma iati 
examination of the pressure boundary welds, Co-60 and Ir-192, are 
very energetic. ane > 1.17 and 1.33 MeV and 
Ir-192 gamma ray is .6 MeV. The Rane of wing > oP ay 
sources in the immediate vicinity of working personnel has necessi- 
tated the need for a thorough evaluation of methods of protection. 
Personnel protection from penetrating radiation, both x-ray and 
gamma ray, is accomplished by ingenious use, singly or in combina- 
tion, of two factors which reduce radiation intensity. These factors 
are distance and shielding. In all radiographic operations the primary 
consideration is for mnel safety. The maximum radiation dose 
rate limit will be 0.002 rem/hr. This document describes how the 
factors of distance and shielding have been used to assure personnel 
safety at all times. 


32227 (CONF-800804—2) Evaluation of effects on 
LMFBR piping systems. Jones, G.L. (Swanson Engineering Asso- 

rp., McMurray, PA (USA)). 1980. Contract AC15- 
76CL02395. 30p. NTIS, PC A03/MF AOl. 
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From ASME century 2 emerging technology conference; San 
Francisco, CA, USA (10 Aug 1980). 

Loop-type liquid metal breeder reactor plants utilize thin-wall 
piping to mitigate through-wall thermal gradients due to rapid 
thermal transients. These piping loops require a support system to 
carry the combined weight of the pipe, coolant and insulation and to 
provide attachments for seismic restraints. The support system exam- 
ined here utilizes an insulated pipe clamp designed to minimize the 
stresses induced in the Piping. To determine the effect of these 
clamps on the pipe wall a non-linear, two-dimensional, finite element 
model of the p » acl insulation and pipe wall was used to determine 
the clamp/pipe interface load distributions which were then applied 
to a three-dimensional, finite element model of the pipe. The two- 
dimensional interaction model was also utilized to estimate the 
combined clamp/pipe stiffness. 


32228 (CONF-800804—8) Design of a hot clamp for small diam- 
eter LMFBR piping. Jones, J.W.; Hamel, D. (Swanson Service 
Corp., Huntingdon Beach, CA (USA)). 1980. Contract AC15- 
76CL02395. 28p. NTIS, PC A03/MF AOl1. 

From ASME century 2 emerging technology conference; San 
Francisco, CA, USA (10 a 1980). 

In order to evaluate the feasibility of using a strap-type clamp 
on breeder reactor small diameter piping, a series of analyses were 
conducted to determine the thermal and mechanical stresses induced 
in the pipe by the clamp. The effect of using a thin layer of insulation 
of varying thickness between the pipe and clamp was also investigat- 
ed. A thermal analysis of the pipe and clamp was conducted for each 
thermal transient rate. Various insulation values ranging from metal- 
to-metal condition to perfect insulation between the pipe and clamp 
were analyzed to determine the effect of insulating the pipe from the 
clamp. An axisymmetric finite element model was used to determine 
the axial thermal and stress patterns. 


32229 (CONF-800927—1) Quality assurance in technology de- 
velopment for The Clinch River Breeder Reactor Plant Project. An- 
derson, J.W. (Clinch River Breeder Reactor Plant Project Office, 
Oak Ridge, TN (USA)). 1980. Contract AC15-76CL11200. 13p. 
NTIS, A02/MF AOl. 

From 7. annual national energy division conference; Houston, 
TX, USA (29 Sep 1980). 

The Clinch River Breeder Reactor Plant Project is the 
nation’s first large-scale demonstration of the Liquid Metal Fast 
Breeder Reactor (LMFBR) concept. The Project has established an 
overall program of plans and actions to assure that the plant will 
perform as required. The program has been established and is being 
implemented in accordance with Department of Energy Standard 
RDT F 2-2. It is being applied to all parts of the plant, including the 
development of technology supporting its design and licensing activ- 
ity. A discussion of the program as it is applied to development is 
presented. 


32230 (DOE/CEA/BMFT—14) Bellows for the DEBENE 
SNR-project. Warmerdam, C.P.; Lievense, K. 
(Nijverheidsorganisatie TNO, Apeldoorn (Netherlands); Neratoom 

-V., The oy (Netherlands)). 24 Oct 1979. 2lp. (CONF- 
791168—1). NTIS (US Sales Only), PC A02/MF AOl1. 

From IAEA specialists’ meeting on bellows for sodium sys- 
tems; Tokyo, Japan (5 Nov 1979). 

Work performed under United States-CEA/BMFT Fast Re- 
actor Exchange Program. 

In co-operation between Neratoom and TNO a feasibility 
study concerning the applicability of bellows as compensating ele- 
ments in a primary piping system of a loop type LMFBR has been 
studied. Different configurations are compared with each other. 
TNO has performed dimension calculations, with the criteria from 
the ASME Code Section III and Code Case N-47, as guideline. A 
review of the results of these calculations is given. The development 
of the expansion bellows in the shells of the SNR 300 straight tube 
steam generators, to compensate the difference in the thermal expan- 
sion between shell and tube bundle, has been concluded by a series 
of full scale fatigue tests under design conditions, except for the 
sodium environment. A summary is given of these tests and of the 
procedure used to prove that the bellows of the actual steam 
generators will withstand the design fatigue loads. 


32231 (DOE/CEA/BMFT—17) Expansion joints for LMFBR. 
Dzenus, M.; Hundhausen, W.; Jansing, W. (Internationale Atom- 
reaktorbau G.m.b.H. (INTERATOM), Bergisch Gladbach (Ger- 
many, F.R.)). Oct 1979. 34p. (CONF-791168—2). NTIS (US Sales 
Only), PC A03/MF AOl1. 

From IAEA specialists’ meeting on bellows for sodium sys- 
tems; Tokyo, Japan (5 Nov 1979). 

Work performed under United States-CEA/BMFT Fast Re- 
actor Exchange Program. 

This discourse recounts efforts put into the SNR-2 project; 
specifically the development of compensation devices. The various 
prototypes of these compensation devices are described and the state 
of development reviewed. The expansion joints were developed on 
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the basis of specific design criteria whereby differentiation is made 
between expansion joints of small and large nominal diameter. Ex- 
pansion joints for installation in the sodium-filled primary piping are 
aoe with safety bellows in addition to the actual working 
bellows. 


32232 (DOE/ET/37241—42) MIT LMFBR Blanket Research 
Project. Quarterly progress report, January 1-March 31, 1980. Dris- 
coll, M.J. (Massachusetts Inst. of Tech., Cambridge (USA). Dept. of 
Nuclear Engineering). 31 May 1980. Contract AS02-76ET37241. 
16p. NTIS, ‘A02/MF AOl. 

During FY 1980 work is being carried out on the following 
subtasks: evaluation of the thermal/hydraulic/mechanical conse- 
quences of enhanced fertile and fissile capture rates at interfaces; 
development of simpler ways to estimate interface capture rate 
enhancement; particularization of the breed/burn internal/external 
blanket management scheme; and participation in the Large Core 
Code Evaluation Working Group (LCCEWG) program. 


32233 (GA-A—15602) Analysis of experiments in the Phase III 
GCFR benchmark critical assembly. Hess, A.L.; Baylor, K.J. (Gener- 
al Atomic Co., San Diego, CA (USA)). Apr 1980. Contract ATO03- 
76SF71023. 126p. NTIS, PC A07/MF AO1. 

Experiments carried out in the third gas-cooled fast breeder 
reactor (GCFR) benchmark critical assembly on the Zero Power 
Reactor-9 at Argonne National Laboratory were analyzed using 
methods and computer codes employed routinely for design and 
ag ogo evaluations on power-plant GCFR cores. The program 
or the Phase III GCFR assembly, with a 1900-liter, three-enrich- 
ment zone core, included measurements of reaction-rate profiles in a 
typical power-flattened design, studies of material reactivity coeffi- 
cients, reaction ratio and breeding parameter determinations, and 
comparison of pin with plate fuel loadings. Calculated parameters to 
compare with all of the measured results were obtained using 10- 
group cross sections based on ENDF/B-4 and two-dimensional 
diffusion theory, with adjustments for fuel-cell heterogeneity and 
void-lattice streaming effects. 


32234 (GA-A—15851) Integration of reliability objectives into 
GCFR Accident Prevention . Torri, A.; Katz, R. (General 
Atomic Co., San oy CA (USA)). May 1980. Contract ATO3- 
76SF7 1023. a. CONF-800648—4). NTIS, PC A02/MF AOl. 

From P program technical review meeting; San Diego, 
CA, USA (4 Jun 1980). 

Under DOE sponsorship, the Gas-Cooled Fast Breeder Reac- 
tor (GCFR) Program is implementing a program to integrate reli- 
ability into the engineering and design of safety-related systems, 
subsystems, and components. The objective of the program is to 
ensure that reliability goals established for each Line of Protection 
(LOP) are met consistent with the overall plant goals. Special 
consideration is given to components for which only a generic data 
base exists. B: on evaluations of past reliability test programs, it is 
concluded that full-scale reliability test programs are not cost effec- 
tive but that extended design verification and support (DV and S) 
testing may be warranted in special circumstances. The paper dis- 
cusses the major elements of the program, their relationship, and 
benefits to the design of safety systems. 


32235 (GA-A—15906) GCFR residual heat removal capability. 
Chi, H.W.; Chung, H.S.; Shenoy, A. (General Atomic Co., San 
Diego, CA (USA)). May 1980. Contract AT03-76SF71023. 31p. 
(CONF-800648—6). NTIS, PC A03/MF AOl. 

From GCFRP program technical review meeting; San Diego, 
CA, USA (4 Jun 1980). 

The residual heat removal (RHR) capability for providing 
lines of protection (LOPS) 1 and 2 of the gas-cooled fast breeder 
reactor (GCFR) demonstration plant is described. Included are 
design criteria and system descriptions for the RHR cooling systems 
and the portion of the plant protection system that is related to 
initiation of the RHR system operation. The design features of these 
systems provide inherently redundant and diverse means of core 
cooling for the GCFR. The hierarchy in the selection of the RHR 
systems and the application of the systems to key transient events are 
discussed. Methods of RHR system operation, dynamic responses of 
the GCFR plant, and margins of safety in RHR operations are also 
presented. 


32236 (GA-A—15918) Refueling system for the gas-cooled fast 
breeder reactor. Hawke, B.C. (General Atomic Co., San Diego, CA 
(USA)). May 1980. Contract AT03-76SF71023. 3ip. (CONF- 
800648—5). NTIS, PC A03/MF AOl1. 

From GCFRP program technical review meeting; San Diego, 
CA, USA (4 Jun 1980). 

Criteria specifically related to the handling of Gas-Cooled 
Fast Breeder Reactor (GCFR) fuel are briefly reviewed, and the 
most significant requirements with which the refueling system must 
comply are discussed. Each component of the refueling system is 
identified, and a functional description of the fuel handling machine 
is presented. An illustrated operating sequence describing the var- 
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ious functions involved in a typical refueling cycle is presented. The 
design status of components and subsystems selected for conceptual 
development is reviewed, and anticipated refueling time frames are 
given. 


32237 BR pectin Feng. shielding design and supporting 

tal programs. Perkins, R.G.; Hamilton, C.J.; Bartine, D. 
(General Atomic Co., San Diego, CA (USA); Oak Ridge National 
Lab., TN (USA)). May 1980. Contract AT03-76SF71023. 34p. 
(CONF-800648—2). NTIS, PC A03/MF AO1. 

From GCFRP program technical review meeting; San Diego, 
CA, USA (4 Jun 1980). 

The shielding for the conceptual design of the gas-cooled fast 
breeder reactor (GCFR) is described, and the component exposure 
design criteria which determine the shield design are presented. The 
experimental programs for validating the GCFR shielding design 
methods and data (which have been in existence since 1976) are also 
discussed. 

32238 (HEDL-SA—1870) Radioactive material transport in 
sodium-cooled nuclear reactors. Brehm, W.F.; McGuire, J.C.; Col- 
burn, R.P.; Maffei, H.P.; Olson, W.H. (Hanford Engineering Devel- 
opment Lab., Richland, WA (USA); Argonne National Lab., IL 
(USA)). Mar 1980. Contract AC14-76FF02170. 1lp. (CONF- 
800401—20). NTIS, PC A02/MF AO1. 

From 2. international conference of liquid metal technology 
for energy systems; Richland, WA, USA (20 Apr 1980). 

Tapping devices which remove nuclides from the sodium 
stream in pre-selected locations away from maintenance areas have 
been developed and proven successful in in-reactor testing. The 
release of corrosion product radionuclides as a function of system 
temperature and oxygen content has been quantitatively evaluated. 
Ongoing work concentrates on further in-reactor testing of radionu- 
clide removal devices, and characterization of fission product release 
and deposition from fuel pins with breached-cladding. 


32239 (HEDL-SA—1871-FP) Cesium behavior and control in 
sodium systems. Colburn, R.P.; Maffei, H.P. (Hanford Engineering 
Development Lab., Richland, WA (USA)). Mar 1980. Contract 
AC14-76FF02170. 16p. (CONF-800401—19). NTIS, PC A02/MF 


AOl. 

From 2. international conference of liquid metal technology 
for energy systems; Richland, WA, USA (20 Apr 1980). 

A series of capsule tests were performed to screen candidate 
packing materials for a Cs trap. Specimens of medium density 
gra hite rho = 1.8 to 1.7 gm/cm® and a low dersity amorphous 

m foam, Reticulated Views Carbon (RVC) rho = 0.06 gm/ 
-_ were tested. X-ray diffraction verified the hexagonal structure 
of the graphite specimens and the amorphous structure of the RVC. 
The test capsules contained approximately 0.1 mCi (3.7 x 10° 
Kbq)**’Cs dissolved in 30 gm of sodium. The behavior of Cs in a 
circulating sodium system was studied in the Fission Product Trans- 
port Loop (FPTL). Tracer isotopes, 1 mCi (3.7 x 10*KBq)'*"Cs, 1 
mCi (3.7 x 10*KBq)'**Cs and 0.5 mCi*(1.85 x 10*KBq)**Na were 
added to the 19 sodium inventory in the loop. + tracer 
distributions in the loop were monitored with a collimated GeLi 
detector and multichannel analyzer. 


32240 (HEDL-SA—1875-FP) Hydrogen permeation resistant 

layers for liquid metal reactors. McGuire, J.C. (Hanford Engineering 

Development Lab., Richland, WA (USA)). Mar 1980. Contract 

AC14-76FF02170. 14p. (CONF-800427—17). NTIS, PC A02/MF 
01. 


From Tritium technology in fission, fusion, and isotopic appli- 
cations; Dayton, OH, USA (29 Apr 1980). 
Reviewing the literature in the tritium diffusion field one can 


readily see a wide divergence in results for both the response of 


permeation rate to pressure, and the effect of oxide layers on total 
permeation rates. The basic mechanism of protective oxide layers is 
discussed. Two coatings which are less hydrogen permeable than the 
best naturally occurring oxide are described. The work described is 

art of an HEDL-ANL cooperative research program on Tritium 
Resmmation 1 in Liquid Metal Cooled Reactors. This includes perme- 
ation work on hydrogen, deuterium, and tritium with the hydrogen- 
deuterium research leading to the developments present 


32241 (HEDL-SA—1886-FP) HEDL sodium vapor deposit ex- 
perience. Funk, C.W. (Hanford Engineering Development Lab., 
Richland, WA (USA)). Dec 1979. Contract AC14-76FF02170. 8p. 
(CONF-800401—26). NTIS, PC A02/MF AO1. 

From 2. international conference of liquid metal technology 
for energy systems; Richland, WA, USA (20 Apr 1980). 

ium vapor deposits can affect reactor component oper- 

ation and maintenance. Recorded cases include plugged cover gas 
lines and cementation of rotating components or sliding surfaces. 
Deposits found on plant scale components after testing in sodium 
were measured. Laboratory tests show the effect of Na pool tem- 
perature and condenser geometry on deposit accumulation rates and 
viewport fogging. 
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(HEDL-SA—1897-FP) Silicon mass transfer in sodium 
loops and the resulting/thermal hydraulic effects. Yunker, W.H. 
(Hanford Engineering Devel t Lab., Richland, WA (USA)). 
Feb 1980. Contract AC14-7 170. 23p. (CONF-800401—17). 
NTIS, a A02/MF AOl1. 
From 2. international conference of liquid metal une 
for ws Richland, WA, USA (20 Apr 1980). 
element silicon in the surface of new, 300 series stainless 
steel has been shown to rapidly dissolve in sodium above 525°C. It 
— in slightly cooler so Ro as a crystalline compound with 
a eo Pee eve eee ee 
hydraulic friction factor (hence, increased pressure loss) of uj 
300% at Reynolds Numbers of 14‘ to 10° Also, they have contri “ 
ed to local losses of heat transfer rate to 1/10 the original value, at a 
Reynolds Number of approximately 10‘ The crystals quickly de- 
compose when out of sodium. Measurements made with a sodium 
loop (volume = 0.42 m*) include compound solubility vs tempera- 
ture, loop conditions vs source rates and deposit transfer rates. 
Laboratory examinations and analyses of the crystals have also been 
made. The effects of this material have been observed also in a 
number of other loops. With the data from these studies, such effects 
are now explained and can be controlled or eliminated by system 
design and operation. 


32243 (HEDL-SA—1941) Qualification of tribological materials 
and coatings for use in sodium. Johnson, R.N.; Farwick, D.G. (Han- 
ford Engineering Development Lab., Richland, WA (USA)). 21 Apr 
1980. Contract AC14-76FF02170. 12p. (CONF-800667—1). NTIS, 
PC A02/MF AOl1. 
From 2. international conference on liquid metal technology 
production; Richland, WA, USA (21 Jun 1980). 
paper describes some of the essential performance meas- 
ures used to qualify materials for tribological applications in liquid 
sodium environments and summarizes relative p of some of 
the newer tribological materials now qualified for use in sodium 
systems. 


32244 (HEDL-SA—1954) Deposition and removal of radioactive 
isotopes from LMFBR ts. Hill, E.F.; Lutton, J.M.; Maffei, 
H.P. (Hanford Engin Development Lab., Richland, WA 
(USA)). 1980. Contract AC14-76FF02170. 22p. (CONF-800401— 
21). NTIS, PC A02/MF AO. 

From 2. international conference of liquid metal technology 
for “<9 systems; Richland, WA, USA (20 po 1980). 

development of an analytical model to describe the 

production, transport and eventual removal of radioactive materials 
in the primary sodium of LMFBR’s is a cones ae Technol- 
ogy activity sponsored by the Department of ‘gy. This paper 
describes studies directed toward obtaining an understanding of the 
deposition from sodium of fuel cladding activated corrosion prod- 
ucts onto stainless steel alloys and the effect of their diffusion into 
the base metal on the process required to decontaminate it. The 
objective of the decontamination operation is to reduce the activity 
to a level allowing hands on maintenance without causing unaccep- 
table damage to the component. 


32245 (HEDL-SA—1988) Control of radioactive material trans- 
port in sodium-cooled reactors. Brehm, W.F. (Hanford 

Development Lab., Richland, WA (USA)). Mar 1980. Contract 
AC14-76FF02170. 17p. (CONF-800334—15). NTIS, PC A02/MF 


AOl. 

From 2. DOE environmental control symposium; Reston, 
VA, USA (17 Mar 1980). 

The Radioactivity Control Technology (RCT) program was 
established by the Department of Energy to develop and demon- 
strate methods to control radionuclide transport to ex-core regions 
of sodium-cooled reactors. This radioactive material is contained 
within the reactor heat transport system with any release to the 
environment well below limits established by regulations. However, 
maintenance, repair, decontamination, and disposal operations poten- 
tially expose plant workers to radiation fields a radionu- 
clides transported to primary system components. paper deals 
with radioactive material generated and transported during steady- 
state operation, which remains after **Na decay. Potential release of 
radioactivity during postulated accident conditions is not discussed. 
The control methods for radionuclide — with emphasis on 
new information obtained since the last Environmental Control 


in ener 


Symposium, are described. Development of control methods is an 
achievable goal. 


32246 (HEDL-SA—2049-FP) Automated fabrication of reactor 
fuel. Nyman, D.H.; McLemore, D.R.; Bennett, D.W.; Yatabe, J.M. 
(Hanford Engineering Development Lab., Richland, WA (USA)). 16 
Apr 1980. Contract AC14-76FF02170. 16p. (CONF-800607—81). 
NTIS, PC A02/MF 01. 

From American Nuclear Society annual meeting; Las Vegas, 
NV, USA (8 Jun 1980). 

The development of Secure Automated Fabrication (SAF) 
methods is the goal of the United States breeder reactor program 
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and will form the technological basis for the future breeder reactor 
fuel supply. A major factor in achieving this goal is the development 
of remotely operated fuel fabrication equipment. The unit operations 
are being designed for microprocessor control connected to a central 
control center. The program schedule is to demonstrate the feasibil- 
ity of automated pellet fuel fabrication and remote maintenance 
techniques by the mid-1980’s. Development of major ceramic unit 
operations and the required computer control system is currently in 
the engineering testing stage. 


32247 (HEDL-SA—2050-FP) Cladding dimensional changes in 
mixed oxide fuel pins. Makenas, B.J.; Jost, J.W.; Hales, J.W. (Han- 
ford Engineering Development Lab., Richland, WA (USA)). 1980. 
Contract AC14-76FF02170. 20p. (CONF-800607—70). NTIS, PC 
A02/MF AOl. 

From American Nuclear Society annual meeting; Las Vegas, 
NV, USA (8 Jun 1980). 

Several types of stainless steel (304, 316, 316-20% Cold 
Worked, and 316 Titanium stabilized 20% CW) have been used as 
cladding for mixed oxide (U, Pu)O: fuel pins irradiated in EBR-II. 
All of the materials have performed satisfactorily in their respective 
experimental subassemblies but significant differences in swelling and 
inelastic strain behavior have been found at high fast fluences among 
the different materials and among different heats of the same materi- 
al. Cladding diameter increases were measured for 622 developmen- 
tal and reference design fuel pins which were irradiated in 19 
experimental subassembiies. Fuel pin diameters were determined 
from multiangle axial trace profilometry measurements. 


32248 (HEDL-SA—2126-S-FP) Overview of the fast reactors 
fuels program. Evans, E.A.; Cox, C.M.; Hayward, B.R.; Rice, L.H.; 
Yoshikawa, H.H. (Hanford Engineering Development Lab., Rich- 
land, WA (USA)). Apr 1980. Contract AC14-76FF02170. 13p. 
(CONF-800607—69). NTIS, PC A02/MF AOl1. 

From American Nuclear Society annual meeting; Las Vegas, 
NV, USA (8 Jun 1980). 

Each nation involved in LMFBR a has its unique 
energy strategies which consider energy growth projections, urani- 
um resources, capital costs, and plant operational requirements. 
Common to all of these strategies is a history of fast reactor 
experience which dates back to the days of the Manhatten Project 
and includes the CLEMENTINE Reactor, which generated a few 
watts, LAMPRE, EBR-I, EBR-II, FERMI, SEFOR, FFTF, BR-1, - 
2, -5, -10, BOR-60, BN-350, BN-600, JOYO, RAPSODIE, Phenix, 
KNK-II, DFR, and PFR. Fast reactors under design or construction 
include PEC, CRBR, SuperPhenix, SNR-300, MONJU, and Madras 
(India). The parallel fuels and materials evolution has fully supported 
this reactor development. It has involved cermets, molten plutonium 
alloy, plutonium oxide, uranium metal or alloy, uranium oxide, and 
mixed uranium-plutonium oxides and carbides. 


32249 (HEDL-TC—1213) FFTF irradiation of fracture mechan- 
ics for out-of-core structures. King, D.C. (Hanford Engi- 
neering Development Lab., Richland, WA (USA)). Sep 1978. Con- 
tract AC14-76 170. 63p. NTIS, PC A04/MF AO1. 

The National Program Plan has established data requirements 
for out-of-core structures for FBRs. Significant FFTF irradiation 
space with moderate gamma heating levels is required to irradiate 
relatively large fracture mechanics specimens to total neutron 
fluences ranging between 5 x 107! and 5 x 107? n/cm? and tempera- 
tures which range between 400°C (750°F) and 650°C (1200°F). 
Priority 1 data on stainless steel welds requires a test volume of 7443 
cm® (454 in*). Priority 2 data on 304 and 316 SS and Inconel 718 
materials and Inconel 718 welds requires 2760 cm* (168 in*). Priority 
3 data on stainless steels, other nickel-base alloys, and ferritics 
requires 33,118 cm* (2021 in*). Priority 4 data at elevated tempera- 
tures on stainless steels, other nickel-base alloys and ferritics requires 
69,182 cm* (4221 in*). 


(LA—8304-MS) Preparation of carbide-type, advanced 

fuel pellets for irradiation testing. Gutierrez, R.L.; Herbst, 

R.J. (Los Alamos Scientific Lab., NM (USA)). Jun 1980. Contract 
W-7405-ENG-36. 1lp. NTIS, PC A02/MF AO1. 

A carbothermic reduction process was established to fabricate 
single- and two-phase uranium-plutonium carbide fuel on a produc- 
tion basis. Sintering temperatures of 1550 and 1800°C were used to 
prepare fuel densities of 98, 87, and 81% of theoretical. 


32251 (LA—8415-MS) Critical CRBR core pressure. Ju, F.D. 
(Los Alamos Scientific Lab., NM (USA)). Jun 1980. Contract W- 
7405-ENG-36. 28p. NTIS, PC A03/MF AOI. 

The conditions are detailed under which gas pressure will 
cause or initiate failure in the structural containment of the fuel core. 
The Clinch River Breeder Reactor Plant is the prototype structure. 
Two general classes of problems have been studied, representing 
two entirely distinct configurations of containment failure. The first 
model determines the minimum pressure to lift a portion or the 
entire core from its containment. The second model estimates the 
critical pressure above which the fuel rods interior to the hexagonal 
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fuel can warp, leading to blockage of the gas passages. Such block- 
age might cause further buildup of the gas _— to a level causing 
the failure of the fuel rod containment in the hexagonal fuel contain- 
er. 


32252 (LA—8451-MS) Global stiffness of hex-can assembly in a 
uniform force field. Ju, F.D.; Bennett, J. (Los Alamos Scientific Lab., 
NM (USA)). Jul 1980. Contract W-7405-ENG-36. 37p. NTIS, PC 
A03/MF AO1. 

Two approximate constitutive equations are derived that can 
be used to represent the global stiffness of a hexagonal cross-section 
duct in a uniform force field. The first equation uses a single 
coefficient that can be determined from Poisson's ratio for the 
material and the duct geometry. This equation is useful for isother- 
mal applications. The second equation can be used to account for 
temperature-varying material properties and requires that two coeffi- 
cients be determined from Poisson’s ratio and the duct geometry. 
These equations are useful both in reactor safety analysis and design. 


32253 (ORNL/TM—7221) Processing ENDF/B-V uncertainty 
data into multigroup covariance matrices. Smith, J.D. III. (Oak Ridge 
National Lab., TN (USA)). Jun 1980. Contract W-7405-ENG-26. 
65p. (ENDF—295). NTIS, PC A04/MF AO1. 

The purpose of this work is to develop and demonstrate the 
capability of processing Evaluated Nuclear Data File, system B, 
version five (ENDF/B-V) uncertainty data into multigroup covar- 
iance matrices. These covariances may then be folded with sensitiv- 
ity coefficients to obtain uncertainties in selected integral parameters 
such as K-effective and breeding ratio. The project consisted of 
separating the previous uncertainty processor (PUFF) from the basic 
nuclear data cross section processor (MINX), updating the uncer- 
tanty processor to theENDF/B-V format, programming the proces- 
sor for new uncertainty data, and demonstrating the processor 
capabilities by producing a multigroup covariance library. These 
capabilities were verified in various ways including hand calcula- 
tions and comparisons with other known results. A computer code 
named PUFF-II was written to perform the task described above. 


32254 (WAPD-TM— 1384) Finite deformation analysis of con- 
tinuum structures with time dependent anisotropic elastic plastic mate- 
rial behavior (LWBR/AWBA Development Program). Hutula, D.N. 
(Bettis Atomic Power Lab., West Mifflin, PA (USA)). Mar 1980. 
Contract AC11-76PN00014. 27p. NTIS, PC A03/MF AO1. 

A finite element procedure is presented for finite deformation 
analysis of continuum structures with time-dependent anisotropic 
elastic-plastic material behavior. An updated Lagrangian formulation 
is used to describe the kinematics of deformation. Anisotropic consti- 
tutive relations are referred, at each material point, to a set of three 
mutually orthogonal axes which rotate as a unit with an angular 
velocity equal to the spin at the point. The time-history of the 
solution is generated by using a linear incremental procedure with 
residual force correction, along with an automatic time step control 
algorithm which chooses time step sizes to control the accuracy and 
numerical stability of the solution. 


32255 (WAPD-TM—1462) Critical heat flux experiments in a 
circular tube with heavy water and light water. (AWBA Development 
Program). Williams, C.L.; Beus, S.G. (Bettis Atomic Power Lab., 
West Mifflin, PA (USA)). May 1980. Contract AC11-76PN00014. 
69p. NTIS, PC A04/MF AOl1. 

Experiments were performed to establish the critical heat flux 
(CHF) characteristics of heavy water and light water. Testing was 
performed with the up-flow of heavy and of light water within a 
0.3744 inch inside diameter circular tube with 72.3 inches of heated 
length. Comparisons were made between heavy water and light 
water critical heat flux levels for the same local equilibrium quality 
at CHF, operating pressure, and nominal mass velocity. Results 
showed that heavy water CHF values were, on the average, 8 
percent below the light water CHF values. 


32256 Vertical pump with free floating check valve. Lindsay, M. 
(to Dept. of Energy). US Patent 4,188,173. 12 Feb 1980. Filed date 6 
Oct 1976. 6p. 

PAT-APPL-730,056. 

A vertical pump is described which has a bottom discharge 
with a free floating check valve disposed in the outlet plenum 
thereof. The free floating check valve comprises a spherical member 
with a hemispherical cage-like member attached thereto which is 
capable of allowing forward or reverse flow under appropriate 
conditions while preventing reverse flow under inappropriate condi- 
tions. 


32257 Closure head for a nuclear reactor. Wade, E.E. (to Dept. 
of Energy). US Patent 4,181,572. 1 Jan 1980. Filed date 16 Jun 1977. 
8p. 


PAT-APPL-806,972. 

A closure head for a nuclear reactor includes a stationary 
outer ring integral with the reactor vessel with a first rotatable plug 
disposed within the stationary outer ring and supported from the 





OCTOBER 31, 1980 


ees Set ag Dye Wee, eee. & system is 
with the assembly to seal ‘he canta’ eace 

between ee ae first rotatable plug and the stationary outer ring. “_ 
sealing system comprises tubular seal elements disposed in the annu- 
lus with load springs contacting the tubular seal elements so as to 
force the tubular seal elements against the annulus in a manner to 
seal the annulus. The sealing system also comprises a sealing fluid 
which is pumped through the annulus and over the tubular seal 
elements causing the load sprin 9 to compress thereby reducing the 
friction between the tubular elements and the rotatable compo- 
nents while maintaining a gas-tight seal therebetween. 


32258 Method and apparatus for thermal power generation. 
J.D. (to Dept. of Energy). US Patent 4,164,849. 21 Aug 
1979. Filed date 30 Sep 1976. 8p. 

PAT-APPL-728,478. 

A method is described for power generation from a recircu- 
lating superheat-reheat circuit with multiple expansion stages which 
alleviates complex control systems and minimizes thermal cycling of 
system components, particularly the reheater. The invention includes 
preheating cold reheat fluid from the first expansion stage prior to its 
as e reheater with fluid from the evaporator or drum compo- 


= (DOE/TIC—11233) Inservice inspection system develop- 

ment program. ent of Energy, Washington, DC (USA). 
Office of Nuclear Energy Programs). [nd]. 4p. NTIS, PC A02/MF 
AOl. 

The ISI system is being designed to inspect long helical 
tubing having thick ferromagnetic walls. The purpose of periodic 
ISI inspections is to detect defects or wall thinning which may 
produce a tubing failure during the subsequent operation of the 
generator. Additionally, the system could provide information on 
the size, orientation, and location of defects (see objective for 
performance goals) so that the severity can be evaluated. Inspec- 
tion has been selected as the most promising technique for the B and 
W steam generator design. Ultrasonic techniques are being nes 
in this feasibility study since present eddy current (EC) tec 
do not seem practical for thick walled, ferromagnetic, helical ils. 


POWER REACTORS, AUXILIARY, MOBILE, 
PACKAGE, AND TRANSPORTABLE 


REFER ALSO TO CITATION(S) 32267 
ECONOMICS 


CONSTRUCTION AND OPERATION 
REFER ALSO TO CITATION(S) 32385 


FUEL CYCLE 
REFER ALSO TO CITATION(S) 31672, 31708 


32260 (LA—8291-MS) Comparative assessment of nuclear fuel 
cycles. Light-water reactor once-through, classical fast breeder reac- 
tor, and symbiotic fast breeder reactor cycles. Hardie, R.W.; Barrett, 
R.J.; Freiwald, J.G. (Los Alamos Scientific Lab., NM (USA)). Jun 
1980. Contract W-7405-ENG-36. 76p. NTIS, PC A0OS/MF AOl. 

The object of the Alternative Nuclear Fuel Cycle Study is to 
perform comparative assessments of nuclear power systems. There 
are two important features of this study. First, this evaluation 
attempts to encompass the complete, integrated fuel cycle from 
mining of uranium ore to disposal of waste rather than isolated 
components. Second, it compares several aspects of each cycle - 
energy use, economics, technological status, proliferation, public 
safety, and commercial potential - instead of concentrating on one or 
two assessment areas. This report presents assessment results for 
three fuel cycles. These are the light-water reactor once-through 
cycle, the fast breeder reactor on the classical plutonium cycle, and 


the fast breeder reactor on a symbiotic cycle using plutonium and’ 


233 as fissile fuels. The report also contains a description of the 
methodology used in this assessment. Subsequent reports will present 
results for additional fuel cycles. 


PROCESS HEAT REACTORS 


32261 (COO—4057-11) Gas reactor international cooperative 
program: HTR market assessments. Leeth, G.G.; Berkowitz, B.J. 
(General Electric Co., Santa Barbara, CA (USA). Center for Ad- 
vanced Studies). Sep 1979. Contract EN-77-C-02-4057. 38p. NTIS, 
PC A03/MF AOl. 


NUCLEAR REACTOR TECHNOLOGY 


ren = pe mt ocr, Te mae cs 
produce multiple forms of ener. multiplex technolog is appli 
peeret markets Speed nd i ; i 


GW(1) t0 400 GW(+) in the 2000 to 2020 time 

quads per year). For the industrial heat, 

plex has a heat cost about that of fluidized 

(FBC) operating at a capacity factor of 0.3 and about 

FBC’s operating at a ca — factor of 0.9. For the 

range electric market, H 1 R multiplex can supply electric 

at costs three-fourths that of FBC’s operating at a capacity of 0.1 and 
equal to that of FBC’s operating at a a capacity factor of 0.3. For the 
ammonia and methanol markets, the multiplex costs are about 
equal to coal and somewhat hi. than methane with current fuel 
prices. Application to coal ing is similar to the ammonia and 
methanol markets. Current economic analyses show approximate 
equivalence for coal and nuclear heat. 


32262 (GA-A—15837) HTGR-GT closed-cycle gas 

plant concept with inherent cogeneration (power plus Kory production) 
capability. McDonald, C.F. (General Atomic Co., San Diego, CA 
(USA)). Apr 1980. Contract AT03-76SF70046. 10p. (CONF- 
a Ee 4). rage: , PC A02/MF AO. 

rom intersociety 


conversion engineering confer- 
ce; Seattle, WA, USA CS. (18 Aug 19: cng 1980) 


The high-grade sensible ny REINS ESE 
high-temperature gas-cooled reactor-gas turbine (HTGR-GT) plant 
is ideally suited to co; ee ae Cogeneration in this nuclear closed- 
cycle plant could include (1 ) bornaias Rankine cycle, (2) hot water 
or process steam production, Fe ee 

heating. This paper discusses the HTGR-GT plant 
thermodynamic cycles, design features, and potential applications for 
the cogeneration operation modes. This paper concludes that the 
HTGR-GT plant, which can potentially approach a 50% overall 
efficiency in a combined cycle mode, can significantly aid national 
energy gouls, particularly resource conservation. 


NUCLEAR REACTOR TECHNOLOGY 


REFER ALSO TO CITATION(S) 32212 


THEORY AND CALCULATION 
REFER ALSO TO CITATION(S) 32253, 32946 


32263 (AD-A—075968) Nuclear studies of a uranium metal- 
metal excimer nuclear laser/reactor with nuclear light bulb design. 
Technical report. Womack, D.R.; McDaniel, B.; Miller, T.G. (Army 
Missile Research and Development Command, Redstone Arsenal, 
AL (USA). High Energy Laser and Research Lab.). 17 Jul 1978. 
88p. NTIS, PC A0S/MF AOl. 

Uranium metal may have the potential of forming a metal 
excimer with zinc, cadmium or mercury. Excimers are the most 
efficient electronic transition lasers known, and metal excimers have 
spectra in the visible wavelength regions. Metal excimers of interest 
are InZn (5308, 5626 A), InCd (5544, 5760 A), InHg (5226 A), TIZn 
(4680, 6200 A), TICd (4872, 6400 A), and TIHg (4590, 6560 A). A 
laser is proposed where uranium is both the pumping source, via 
fission fra: ts, and the lasant, via excimer formation (UZn, UCd, 
UHg) with output in the visible wavelengths. The metal excimers 
mentioned have not yet been made to lase. In this initial study, 
reactor physics calculations with the computer code ANISN, a 
multi-geometry, one-dimensional Boltzmann neutron transport code, 
were made to examine different reactor configurations. The uranium 
is required to be in a vapor state, and therefore reactor ns is 
based heavily on the Nuclear Light Bulb Engine. 
the density requirements (of uranium and mercury, for e ramp) for Mor 
transmitting laser light, the reactor options include lasers 
self-critical to lasers that require criticality drivers. 


32264 (CONF-800607—40) Development and verification of mul- 
ticycle depletion perturbation theory. White, J.R.; Burns, T.J. (Oak 
Ridge National Lab., TN — 1980. Contract W-7405-ENG-26. 
6p. NTIS, PC A02/MF A 

From American oder Society annual meeting; Las Vegas, 
NV, USA (8 Jun 1980). 

Recently, Williams has developed a coupled neutron/nuclide 
depletion perturbation theory (DPT) applicable to multidimensional 
and multigroup reactor analysis problems. This theoretical frame- 
work has been verified using the newly developed DEPTH module 
within the context of the VENTURE modular code system. The 
accuracy and usefulness of this alternate calculational method for 
burnup analyses has been demonstrated for a variety of final-time 
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response functionals. However, these examples were restricted to 
single-cycle depletion analyses due to the theoretical assumption that 
the nuclide density field was continuous in time. Clearly, in multicy- 
cle problems, the nuclide concentrations must vary discontinuously 
with time to model refueling and shuffling operations or discrete 
control rod movements. Thus, the p of this work is to general- 
ize the original DPT framework to include nuclide discontinuities 
and to verify that this generalization can be employed in realistic 
multicycle applications. 


32265 (CONF-800607—59) Constrained sensitivity theory. 
Greenspan, E.; Williams, M.L. (Oak Ridge National Lab., TN 
= 1980. Contract W-7405-ENG-26. Tp. NTIS, PC ‘A02/MF 


From American Nuclear Society annual meeting; Las Vegas, 
NV, USA (8 Jun 1980). 

In sensitivity and uncertainty analysis of to-be-built reactors it 
is customary to use k-reset sensitivity functions - accounting for the 
combined effects of the change (or uncertainty) in the input data and 
of the alteration in some design variable applied to maintain critical- 
ity. Critical reactors are usually subjected to several constraints, 
such as power peaking factor and breeding ratio constraints, in 
addition to the criticality constraint. Perturbation theory formula- 
tions which can account, simultaneously, for several constraints both 
in critical reactors and in source driven systems (such as radiation 
shields and blankets of fusion devices) are presented. All the sensitiv- 
ity and uncertainty analyses of source driven systems carried out so 
far used unconstrained sensitivity functions despite the fact that such 
systems can be also subjected to a variety of constraints. 


32266 Lg sag | Transport and reactor theory. Progress 
report January 1-March 31, 1980. Dudziak I D.J.; O'Dell, R.D.; 
Alcouffe, R.E. (Los Alamos Scientific Lab., NM (USA)). May 1980. 
Contract W-7405-ENG-36. 64p. NTIS, PC A03/MF AOI. 

Research and development progress in transport and reactor 
theory by the Los Alamos Scientific Laboratory's Group T-1 for the 
second quarter of FY 80 is reported. Included are tasks in the areas 
of fusion reactor nucleonics, shielding methods, transport methods 
supporting research, reactor safety analysis, and fission reactor neu- 


tronics. 

32267 (LA—8403-PR) Reactor technology. Progress report, Jan- 
uary-March 1980. Breslow, M.; Sullivan, S. (eds.). (Los Alamos 
Scientific Lab., NM (USA)). Jun 1980. Contract W-7405-ENG-36. 
88p. NTIS, PC A05/MF AO1. 

Progress is reported concerning space reactor (SPAR) elec- 
tric power supply; GCFR reactor safety experiments; structural 
analysis of HTGR, PWR, and BWR containment vessels and pres- 
sure vessels; heat pipe technology development; and nuclear critical- 
ity experiments and safety. 


COMPONENTS AND ACCESSORIES 


32268 Rapid scanning system for fuel drawers. Caldwell, J.T.; 
Fehlau, P.E.; France, S. Ww US Patent Application 090,845. [nd]. 13p. 

A nondestructive method for uniquely distinguishing among 
and quantifying the mass of individual fuel plates in situ in fuel 
drawers utilized in nuclear reactors is described. The method is both 
rapid and ive, eliminating the personnel hazard of the commonly 
used irradiation techniques which require that the analysis be per- 
formed in proximity to an intense neutron source such as a reactor. 
In the present technique, only normally decaying nuclei are ob- 
served. This allows the analysis to be performed anywhere. This 
feature, combined with rapid scanning of a given fuel drawer (in 
approximately 30 s), and the computer data analysis allows the 
processing of large numbers of fuel drawers efficiently in the event 
of a loss alert. 


32269 (CONF-800607—42) Automated pattern recognition 
system for noise analysis. Sides, W.H. Jr.; Piety, K.R. (Oak Ridge 
National Lab., TN (USA)). 1980. Contract W-7405- ENG-26. 5p. 
NTIS, PC A02/MF AOI. 

From American Nuclear Society annual meeting; Las Vegas, 
NV, USA (8 Jun 1980). 

A pattern recognition system was developed at ORNL for 
on-line monitoring of noise signals from sensors in a nuclear power 
plant. The system continuousy measures the power spectral density 
(PSD) values of the signals and the statistical characteristics of the 
PSDs in unattended operation. Through statistical comparison of 
current with past PSDs re ss recognition), the system detects 
changes in the noise signals. Because the noise signals contain 
information about the current operational condition of the plant, a 
change in these signals could indicate a change, either normal or 
abnormal, in the operational condition. 


32270 (SAND—80-0688) J-integral elastic plastic fracture me- 
chanics evaluation of the stability of cracks in nuclear reactor pressure 
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vessels. Gomez, M.P.; McMeeking, R.M.; Parks, D.M. (Washington 
Univ. Technology Associates, Inc., St. Louis, MO (USA)). Jun 1980. 
Contract AC04-76DP00789. 8ip. (ALO—86; WUTA—7972-04). 
NTIS, PC A05/MF A0O1. 

Contributions were made toward developing a new method- 
ology to assess the stability of cracks in pressure vessels made — 
materials that exhibit a significant increase in toughness one Se 
early increments of crack growth. It has a wide range of validity 
from linear elastic to fully plastic behavior. 

velocity profile 


32271 Slope and _- of the dimensionless 
for artificially surfaces. Hodge, S.A.; Sanders, J.P.; 7 


D.E. (Oak Rid Natl Lab, Tenn). Int. J. Heat Mass 7) ransfer; 23 
No. 2, 135-1 ‘eb 1980). 

urface roughening promotes both mixing and heat transfer 
rates from wall into the fluid. A method is demonstrated for determi- 
nation of the slope and intercept of the universal velocity distribu- 
tion law for flow past roughened surfaces without the need for 
measurement of the velocity profile. The slope is shown to vary with 
the nature of the roughened surface and in some cases to deviate 
considerably from that for turbulent flow past smooth walls. 9 refs. 


32272 Neutron transmission testing apparatus and method. Bal- 
lard, C.H.; Kosanke, H.D. (to General Electric Co.). US Patent 
4,172, = 30 Oct 1979. Filed date 6 Dec 1976. 10p 

te is described for remotely testing radioactive com- 
ponents, for example, the components of a nuclear reactor, by 
determining and recording the neutron transmission characteristics 
of the component. 


FUEL ELEMENTS 
REFER ALSO TO CITATION(S) 32729 


32273 Between-cycle laser system for depressurization and re- 
sealing of modified design nuclear fuel assemblies. US Potent Applica- 
tion ~ 209. [nd]. 13p. 

laser beam is used to puncture fuel cladding for release of 
pars. pressurized fission gas from plenum sections or irradiated 
fuel pins. Exhausted fission are collected and trapped for safe 
disposal. The laser beam, adjusted to welding mode, is subsequently 
used to reseal the puncture holes. The fuel assembly is returned to 
additional irradiation or, if at end of reactivity lifetime, is routed to 
reprocess. The fuel assembly design provides graded cladding 
lengths, by rows or arrays, such that the cladding of each compo- 
nent fuel element of the assembly is accessible to laser beam recep- 
tion. 


32274 Fabrication of thorium bearing carbide fuels. Gutierrez, 
R.L.; Herbst, R.J.; Johnson, K.W.R. US Patent Application 096,261. 


[nd]. 14 

, en carbide and thorium-plutonium carbide fuel 
pellets have been fabricated by the carbothermic reduction process. 
Temperatures of 1750°C and 2000°C were used during the reduction 
cycle. Sintering temperatures of 1800°C and 2000°C were used to 
prepare fuel pellet densities of 87% and > 94% of theoretical, 
respectively. Fhe process allows the fabrication of kilogram quanti- 
ties of fuel with good reproductibility of chemical and phase compo- 
sition. 


32275 (DOE/ET/34026—1) Sphere-pac fuel development pro- 
gram. First semi-annual progress report, October 1979-March 1980. 
Felt, R.E. (Exxon Nuclear Co., Inc., Richland, WA (USA)). May 
1980. Contract AC14-79ET34026. 39p. NTIS, PC A03/MF AOI. 

Development of processes by Exxon Nuclear Company, Inc. 
for fabricating spherical particle nuclear fuel (sphere-pac) during 
October 1979 hago March 1980 is reported. The program sur- 
veyed available technology to develop an initial flowsheet as a 
design basis for process development. An 0.1 ton/day pilot plant was 
built to develop and demonstrate the fabrication of sphere-pac fuel. 
Process and equipment efforts have been directed towards the 
demonstration of processes and equipment necessary to fabricate 
sphere-pac fuel on a commercial scale. 


32276 (LA—8389-PR) Fission product release. Progress report, 
January 1-March 31, 1980. Norris, A.E. (comp.). (Los Alamos 
Scientific Lab., NM (USA)). Jun 1980. Contract W-7405-ENG- 
36;AC06-76RL01830. 18p. NTIS, PC A02/MF AO1. 

Iron foil was used this quarter to help produce reducing 
conditions in a basic aqueous environment that resulted in only 0.02 
ppB uranium in solution from the dissolution of sintered UO, after 
one week's contact time. This concentration of uranium is the lower 
limit of detection in our analytical procedure. Additional work with 
powdered UOz2 to understand the conditions that result in low 
solubilities of uranium in aqueous solution has resulted in measured 
uranium concentrations of 8 ppB when hydrogen is used with 
palladium-black as the reducing agent. Calculations for this system 
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show that COz in solution is not affecting the results at pH 6 or 
lower. Electron microprobe analyses of a spent fuel segment have 
been —-. Plutonium concentrations were higher in the outer 
500 ym of the fuel element than in the interior. Strontium, antimony, 
and cesium did not display any radial trends in concentrations. 


32277 (ORNL—5659) Quantitative differential thermal 

study of the UsO;-Al thermite reaction. Pasto, A.E.; ASAD ten 1900; 
Martin, M.M. (Oak Ridge National Lab., TN (USA)). Jun 1980. 
Contract W-7405-ENG-26. 35p. NTIS, PC ‘A03/MF AOI. 

Concerns about proliferation resistance of nuclear fuel cycles 
and fuels have prompted a reinvestigation of UsOs-Al cermet fuels 
currently being in research and test reactors. Ia particular, 
higher loedings of UsOs are being considered. These new fuel 
compositions are in the region of maximum possible thermal ener; 
release from the high-temperature thermite reaction between 
UsOs and aluminum components. This study was initiated to quanti- 
tatively measure the amount of reaction heat evolved. A differential 
thermal analysis system was calibrated with materials of known heat 
of reaction. Subsequently, specimens of high-uranium-loaded U3Os- 
Al powder mixtures were analyzed. Thermite reaction heat meas- 
ured for these specimens was much lower than expected. Possible 
reason(s) for this behavior are discussed in the report. 


32278 Apparatus of assembling fuel rod bundle. Matsuura, M.; 

Hidano, T.; Suzuki, M. (to Doryokuro Kakunenryo Kaihatsu Kigyo- 
dan). US Patent 4,175,318. 27 Nov 1979. Priority date 22 May 1976, 
Japan, 12p. 

An apparatus is described for eee 9 a fuel rod bundle 
having a number of elongated fuel rods arranged in parallel with 
each other and fixed by means of a plurality of spacers and lower 
and upper tie plates. The system comprises a fuel rod supplying 
apparatus for feeding successive fuel rods in a longitudinal direction 
of the rods, the fuel rod supplying apparatus including means for 
carrying the rods in a direction perpendicular to the longitudinal 
direction to any one of a plurality of positions; a bundling apparatus 
including means for fixing or holding the spacers and the lower tie 
plate and means for rotating the fixing means by given angles; and a 
measuring apparatus including a circular pitch measuring mechanism 
and a layer space or pitch measuring mechanism for measuring 
circular and layer pitches of the assembled fuel rods in the bundling 
apparatus. 


32279 Cellular grids with twin ferrules. Raven, L.F.; Naylor, 
J.E.; Crossley, B. (to British Nuclear Fuels Ltd.). US Patent 
4,172,761. 30 Oct 1979. Priority date 12 Jan 1977, United Kingdom 
of Great Britain and Northern Ireland (UK), 4p. 

A ferrule type nuclear-reactor fuel grid has the two adjacent 
cells for the respective fuel rods from a single piece of metal strip. A 
dividing partition between the two cells may be a part of the single 
piece or a separate piece of strip, In either case the partition carries a 
resilient member extending into the cell opening to urge a fuel rod 
inserted therein against fixed stops pressed out of the ferrule wall. By 
this design a large number of fuel sede may be located in a compact 
array with a smaller amount of parasitic structural material in the 
grid. 

32280 Vented nuclear fuel element. Grossman, L.N.; Kaznoff, 
A.I. (to Dept. of eat US Patent 4,163,689. 7 Aug 1979. Filed 
date 3 Dec 1965. 4p. 

PAT-APPL-512,823. 

A nuclear fuel cell is described for use in a thermionic nuclear 
reactor in which a small conduit extends from the outside surface of 
the emitter to the center of the fuel mass of the emitter body to 
permit escape of volatile and gaseous fission products collected in 
the center thereof by virtue of molecular migration of the gases to 
the hotter region of the fuel. 


CONTROL SYSTEMS 
REFER ALSO TO CITATION(S) 32100 


32281 (DOE/ID/01570—T6) Response trees for detection, diag- 
nosis, and treatment of conditions at the LOFT facility. 
Nelson, W.R. (Washington Univ., Seattle (USA). Dept. of Nuclear 
Engineering). 1980. Contract AC07-76ID01570. 163p. NTIS, PC 
A08/MF A0Ol1. 

Thesis. 

A technique for detecting, diagnosing, and treating emergen- 
cy conditions has been developed at the LOFT facility. A response 
tree is a pictorial representation of many different cooling modes 
which can be used to cool the reactor core. A comprehensive 
methodology is being developed which will assist the reactor opera- 
tor in choosing the correct cooling mode, monitoring its orm- 
ance, and selecting an alternate mode when required. The technique 
will be implemented using a computer to monitor system status and 
evaluate the response trees. 
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32282 (GA-A—15891) GCFR pions conte 
E.A.; Greiner, H.G. (General Atomic San Diego, CA (U SAY. 
May. 1980. Contract ATO3-76SF 71023. '19p. (CONF-800648—3). 
pe * From GCERP prc hnical San Diego, 
program tec’ review meeting; 
CA, USA rh grove ¢ at a 
it control system is being designed for a gas-cooled 
breeder reactor (GCFR) demonstration plant. Control analysis is 
being performed as an integral part of the plant design proces 
ensure that control requirements are satisfied as Ge ates on 
evolves. The load control portion of the plant control system pro- 
video cutie atresia Gtasunaesep Gated <5: SMnaaar De 
25% to 100% load range. Simulation results are presented to demon- 
strate load control system performance. The results show that the 
plant is controllable at full load with the control system structure 
selected, but gain scheduling is required to achieve desired perform- 
ance over the load range. 


32283 ea rn Rt Kika Advanced absorber 
design for breeder reactors. Pitner, A.L.; Birney, K.R. (Hanft 

Engineering Development Lab., Richland, WA (USA)). 1980. Con- 
tract AC14-76FF02170. 18p. (CONF-800607—63). NTIS, PC A02/ 


MF - 
rom American Nuclear Society annual meeting; Las Vegas, 
NV, USA @. Jun 1980). 
advanced absorber assembly design has been 
for e. reactor control rod applications that provides for im- 
proved in-reactor performance, longer lifetimes, and reduced fabri- 
cation costs. The 


the modified Type ing 

Gus aocign will teen 30 te 40% enter don oo eee 
absorber assembly. The basic design characteristics of this advanced 
FFTF absorber assembly are applicable to large core breeder reactor 
design concepts. 


ENVIRONMENTAL ASPECTS 


32284 (ANL/EIS—12) Determination of compliance with PL 
92-500 Section 316(b) for the Donald C. Cook Nuclear Power Plant of 
the Indiana and Michigan Power Company. Sharma, R.K.; Freeman, 
R.F. III. (Argonne Natiunal Lab., IL (USA)). Apr 1980. Contract 
W-31-109-ENG-38. 43p. NTIS, PC A03/MF AOI. 

Region III of US Fish and Wildlife Service contracted 
with the Division of Environmental Impact Studies, Ar, Na- 
tional Laboratory, to make the 316(b) determination for Donald 
C. Cook Nuclear Power Plant of the Indiana and Michigan Power 
Company and to make recommendations for improvement in intake 
design to facilitate compliance. To conduct this assessment, appro- 
priate literature on screening systems and furnished by the 
applicant on intake design and operation and on ecological studies at 
the site were reviewed. Modifications of the location and design of 
the existing intake and possibilities of retrofitting with fine-mesh 
screening to screen larval forms of fishes were examined. It was 
determined that currently there is no dictated need for fine-mesh 
screening of intake oa at the D.C. Cook Nuclear Power Plant. 


32285 (UCRL—82234(Rev.1)) Earthquake engineering programs 
at the Lawrence Livermore Laboratory. Tokarz, F.J. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 28 Feb 1980. 
Contract W-7405-ENG-48. 16p. (CONF-800919—4(Rev.1)). NTIS, 
PC A02/MF AOl. 

From 7. world conference on earthquake engineering; Istan- 
bul, Turkey (8 Sep 1980). 

Information is presented concerning assessments of current 
seismic design methods; systematic evaluation program for older 
operating reactors; seismic vulnerability of fuel reprocessing facili- 
ties; and advisability of seismic scram. 


RADIOACTIVE EFFLUENTS 
REFER ALSO TO CITATION(S) 32319, 32864 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 31709, 32233, 32249, 32281, 
32283, 32319 


32286 (CONF-800719—4) External 
sheathed thermocouples to zirconium nuclear fuel rods for the LOFT 
reactor. Welty, R.K. (Exxon Nuclear Co., Inc., Richland, WA 
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(USA)). 1980. Contract AC07-76ID01570. 8p. NTIS, PC A02/MF 
AOl. 


From International symposium of the Society of Pho ti- 
cal Instrumentation i ; San Diego, CA, USA (28 Jul 1980). 

The Exxon Nuclear Company, Inc., acting as a Subcontractor 
to EG and G Idaho Inc., Idaho National Engineering Laboratory, 
Idaho Falls, Idaho, has developed a welding process to attach 
titanium sheathed ya ge to the outside of the zircaloy clad 
fuel rods. The fuel rods and thermocouples are used to test simulated 
loss-of-coolant accident (LOCA) conditions in a pressurized water 
reactor (LOFT Reactor, Idaho National Laboratory). A laser beam 
was selected as the optimum welding process because of the ex- 
tremely high energy input per unit volume that can be achieved 
allowing local fusion of a small area irrespective of the difference in 
ane thickness to be joined. A commercial pulsed laser and 
energy control system was installed along with specialized welding 
fixtures. Laser room facility requirements and tolerances were estab- 
lished. Performance qualifications, and detailed welding procedures 
were also developed. Product performance tests were conducted to 
assure that engineering design requirements could be met on a 
production basis. 


32287 (CONF-800719—5) Internal attachment of laser beam 
welded stainless steel sheathed thermocouples into stainless steel upper 
end caps in nuclear fuel rods for the LOFT Reactor. Welty, R.K.; 
Reid, R.D. (Exxon Nuclear Co., Inc., Richland, WA (USA)). 1980. 
Contract AC07-761D01570. 15p. NTIS, PC A02/MF A0Ol1. 

From International symposium of the Society of Phot ti- 
cal Instrumentation Engineers; San Diego, CA, USA (28 Jul 1980). 

The Exxon Nuclear Company, Inc., acting as a subcontractor 
to EG and G Idaho Inc., Idaho National Engineering Laboratory, 
Idaho Falls, Idaho, conducted a laser beam welding study to attach 
internal stainless steel thermocouples into stainless steel upper end 
caps in nuclear fuel rods. The objective of this study was to 
determine the feasibility of laser welding a single 0.063 inch diameter 
stainless steel (304) sheathed thermocouple into a stainless steel (316) 
upper end cap for nuclear fuel rods. A laser beam was selected 
because of the extremely ry + energy input in unit volume that can 
be achieved allowing local fusion of a small area irrespective of the 
difference in material thickness to be joined. A special weld fixture 
was designed and fabricated to hold the end cap and the thermocou- 
ple with angular and rotational adjustment under the laser beam. A 
commercial pulsed laser and energy control system was used to 
make the welds. 


32288 (CONF-800804—4) Dry cooling tower operating experi- - 


ence in the LOFT reactor. Hunter, J.A. (Idaho National Engineering 
Lab., Idaho Falls (USA)). 1980. Contract AC07-76ID01570. 7p. 
NTIS, PC A02/MF AO1. 

From ASME century 2 emerging technology conference; San 
Francisco, CA, USA (10 Aug 1980). 

A dry cooling tower has been uniquely utilized to dissipate 
heat generated in a small experimental pressurized water nuclear 
reactor. rational experience revealed that dry cooling towers can 
be intermittently operated with minimal wind susceptibility and 
water hammer occurrences by cooling potential steam sources after 
a reactor scram, by isolating idle tubes from the external atmosphere, 
and by operating at relatively high pressures. Operating experience 
has also revealed that tube freezing can be minimized by incorporat- 
ing the proper heating and heat loss prevention features. 


32289 (EGG-L—0-00-80-114) Experimental data report for tran- 
sient flow calibration facility tests A101, [A102 and IA103. Martinell, 
J.S.; Wambach, J.L.; Crapo, H.S. (Idaho National Engineering Lab., 
Idaho Falls (USA)). 10 Mar 1980. Contract AC07-761D01570. 106p. 
NTIS, PC A06/MF AOI. 

Thermal-hydraulic response data are presented for the tran- 
sient performance tests of a modular Drag Disc - Turbine transducer 
rake (DTT). The tests were conducted in a system which provided 
full scale simulation of the — vessel and broken loop cold leg 
piping of the Loss of Fluid Test Facility (LOFT). A load cell system 
was used to provide a reference mass flow rate measurement. 


32290 (EGG-RE-A—78-279) GAMSCAN: ATR fuel plate 
gamma scanning overcheck computer code. Matthews, S.D. (EG and 
G Idaho, Inc., Idaho Falls (USA)). Dec 1978. Contract ACO7- 
761D01570. 54p. NTIS, PC A04/MF AO1. 

GAMSCAN is a computer program designed for the INEL 
CDC 76/173 operating system to check the accuracy of the supplier 
assigned U-235 values to fuel plates used in elements of the Ad- 
vanced Test Reactor (ATR). 


32291 (HEDL-SA—1874-FP) FFTF sodium and cover gas char- 
acterization and . McCown, J.J.; Bloom, G.R.; Meadows, 
G.E.; Mettler, G.W. (Hanford Engineering Development Lab., 
Richland, WA (USA)). Feb 1980. Contract AC14-76FF02170. 25p. 
(CONF-800401—16). NTIS, PC A02/MF AO1. 

From 2. international conference of liquid metal technology 
for energy systems; Richland, WA, USA (20 Apr 1980). 
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The FFTF Primary and Secondary Heat Transport System 
(HTS) sodium is purified with cold traps which have packed crystal- 
lizers and external economizers. The Primary HTS cold 7% NaK 
cooled and the Secondary HTS cold traps are air cooled. FFTF 
cold traps have maintained high purity in the sodium since sodium 
fill. Plant operational procedures during fill and initial sodium heatup 
to 800°F were controlled to assure low release rates of impurities to 
the sodium. The FFTF sodium systems are monitored by plugging 
temperature indicators and by several sampling . During 
reactor fill and non-fueled operations at 400 to 800°F, impurity 
changes in the sodium were followed by continuous plugging indica- 
tor coverage, by exposing wires and foils to measure hydro- 
gen and cayges. and by bulk sample analysis of all other trace 
constituents. sampling and analysis methods and data are pre- 
sented, impurity excursions in the cover gas and sodium are de- 
scribed, and impurity trends are discussed. 


32292 (HEDL-SA—1878-FP) Packaging and shipment of U.S. 
breeder reactor experiments. Berger, J.D. (Hanford Engineering De- 
velopment Lab., Richland, WA (USA)). 1980. Contract AC14- 
76 170. > (CONF-800592— 1). NTIS, PC A02/MF AO1. 

From International conference on postirradiation examina- 
tion; The Lake District, UK (13 May 1980). 

Irradiation testing of fuels and materials in the Fast Test 
Reactor (FTR) required development of a shipping cask (designated 
T-3) and associated hardware for loading and shipping of these 
experiments to postirradiation examination facilities. T-3 ship- 
ping-cask program included design, fabrication, and testing of inter- 
nal cask packages to F exipe the experiments during loading, ship- 
ping, and unloading. cask was designed for loading in both the 
vertical and horizontal attitudes. 


32293 (HEDL-SA—1893-FP) Oxygen-hydrogen meter assembly 
for use in remote sodium sampling systems. Barton, G.B.; Bohringer, 
A.P.; Yount, J.A. (Hanford Engineering Development Lab., Rich- 
land, WA (USA)). Feb 1980. Contract AC14-76FF02170. 8p. 
(CONF-800401—18). NTIS, PC A02/MF AOl1. 

From 2. international conference of liquid metal technology 
for energy systems; Richland, WA, USA (20 Apr 1980). 

An assembly of an electrolytic oxygen meter and a diffusion 
type hydrogen meter was designed to fit into the Multipurpose 
Sampler hardware already installed and operating on the four FFTF 
sodium systems. One of the key elements in this assembly is a 
ceramic-metal sealed oxygen sensor which allows use of a metal tube 
to extend the 51 cm (20 in.) between the sampler top and the flowing 
sodium region. 


32294 (HEDL-SA—1957-FP) Program for personnel protection 
from oxygen in a Fast Breeder Reactor Test Facility 
(FFTF). Bell, J.C. (Hanford Engineering Development Lab., Rich- 
land, WA (USA)). 12 Dec 1979. Contract AC14-76FF02170. 13p. 
(CONF-800531—2). NTIS, PC A02/MF AO1. 

From Industrial hygiene conference; Houston, TX, USA (18 
May 1980). 

The FFTF reactor is described. Procedures and equipment 


used to protect personnel from potential hazards of oxygen deficient 
environments are described. 


32295 (HEDL-SA—1999) Fabrication of FFTF fuel pin wire 
wrap. Epperson, E.M. (Hanford Engineering Development Lab., 
Richland, WA (USA)). Jun 1980. Contract AC14-76FF02170. 12p. 
(CONF-800607—73). NTIS, PC A02/MF AO1. 

From American Nuclear Society annual meeting; Las Vegas, 
NV, USA (8 Jun 1980). 

Lateral spacing between FFTF fuel pins is required to pro- 
vide a passageway for the sodium coolant to flow over each pin to 
remove heat generated by the fission process. This spacing is pro- 
vided by wrapping each fuel pin with type 316 stainless steel wire. 
This wire has a 1.435mm (0.0565 in.) to 1.448mm (0.0570 in.) 
diameter, contains 17 +- 2% cold work and was fabricated and 
tested to exacting RDT Standards. About 500 kg (1100 lbs) or 39 
Km (24 miles) of fuel pin wrap wire is used in each core loading. 
Fabrication procedures and quality assurance tests are described. 


32296 (HEDL-SA—2007) Instrumented fuels test for FFTF. 
Feigenbutz, L.V.; Hoth, C.W. (Hanford Engineering Development 
Lab., Richland, WA (USA)). 1980. Contract AC14-76FF02170. 25p. 
(CONF-800607—62). NTIS, PC A02/MF AO1. 

From American Nuclear Society annual meeting; Las Vegas, 
NV, USA (8 Jun 1980). 

In support of the LMFBR Fuels Development Program, 
Hanford Engineering Development Laboratory (HEDL) has de- 
signed the Fuels Open Test Assembly (FOTA) for fuels testing at 
the Fast Flux Test Facility (FFTF). The FOTA is a test vehicle 
designed to contain and support instrumented fuel experiments in the 
Fast Test Reactor (FTR) at FFTF. The initial two FOTA experi- 
ments will characterize the reference Driver Fuel Assembly per- 
formance in the FTR and provide experimental data to evaluate 
thermohydraulic models used to predict assembly performance. The 
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design features and fabrication are described for the first two FOTA 
instrumented fuel experiments, which have been fabricated and are 
now in the FTR. A brief description of the FOTA test vehicle is 
included. 


32297 (HEDL-SA—2024-FP) Fuel pin fabrication for the FFTF. 
Williams, J.F.; Rice, L.H. (Hanford Engineering Development Lab., 
Richland, WA (USA)). 1980. Contract AC14-16FF02170. 6p. 
(CONF-800607—76). NTIS, PC A02/MF AO1. 

From American Nuclear Society annual meeting; Las Vegas, 
NV, USA (8 Jun 1980). 

Fabrication processes for FFTF fuel pins are described. 


32298 (HEDL-SA—2028) Surveillance and in-service 

(SISD program at FFTF. Conrads, T.J. (Hanford En ing ee 
opment Lab., Richland, WA (USA)). 1980. mtract AC14- 
76FF02170. 15p. (CONF-800248—1). NTIS, PC A02/MF A0O1. 

From American Nuclear Society conference; Las Vegas, NV, 
USA (3 Feb 1980). 

Assurance of the integrity of the sodium coolant pressure 
boundaries of the Fast Flux Test Facility systems and components is 
essential for safe operation. A has been developed to 
monitor the ages of the coolant boundaries and certain plant 
conditions. Specific equipment and features have been designed into 
the plant for monitoring. The Ay cos of SISI is to prevent failures 
or minimize their consequences ugh early detection. The pro- 
gram which administers the requirements for monitoring applicable 
plant conditions whose integrity is necessary to protect public health 
and safety is known as the Surveillance and In-service Inspection 
(SISI) Program. The SISI program utilizes a wide range of monitor- 
ing techniques to ensure that material degradation or structural 
deficiencies will not result in the loss of the ability to shut down the 
reactor, cool the reactor core, or cause the release of radioactive 
material to the environment. 


32299 (HEDL-SA—2040-FP) FFTF in-containment cell liner 
design and installation experience. Umek, A.M.; Swenson, L.D. 
(Hanford Engineering Development Lab., Richland, WA (USA)). 
1980. Contract AC14-76FF02170. 50p. (CONF-800607—77). NTIS, 
PC A03/MF AOl1. 

From American Nuclear Society annual meeting; Las Vegas, 
NV, USA (8 Jun 1980). 

Design features and liner construction techniques are dis- 
cussed. Cell leak-rate tests and the methods used to locate and repair 
leaks are described. A brief analysis of the overall experience at 


FFTF is provided, with recommendations for future plant designs. 


32300 (HEDL-SA—2083) FFTF utilization for irradiation test- 
ing. Corrigan, D.C.; Julyk, L.J.; Hoth, C.W.; McGuire, J.C.; Sloan, 
W.R. (Hanford Engineering Development Lab., Richland, WA 
(USA)). 1980. Contract AC14-76FF02170. 7p. (CONF-800401—25). 
NTIS, PC A02/MF AOl1. 

From 2. international conference of liquid metal technology 
for energy systems; Richland, WA, USA (20 Apr 1980). 

FFTF utilization for irradiation testing is beginning. Two 
Fuels Open Test Assemblies and one Vibration Open Test Assembly, 
both containing in-core contact instrumentation, are installed in the 
reactor. These assemblies will be used to confirm plant design 
performance predictions. Some 100 additional experiments are cur- 
rently planned to follow these three. This will result in an average 
core loading of about 50 test assemblies throughout the early FFTF 
operating cycles. 


32301 (HEDL-SA—2088-FP) FFTF fuel systems design criteria. 
Dutt, D.S.; Baars, R.E.; Jackson, R.J.; Weber, J.W. (Hanford Engi- 
neering Development Lab., Richland, WA (USA)). 1980. Contract 
AC14-76FF02170. 30p. (CONF-800607—82). NTIS, PC A03/MF 
AOl. 

From Ametican Nuclear Society annual meeting; Las Vegas, 
NV, USA (8 Jun 1980). 

The purpose of this paper is to first enumerate the design 
considerations that were given to the fuel system, then secondly, 
show how these design allowances, methods, and criteria compare to 
the subsequent irradiation data. This comparison will show that 
decisions made by the design team were generally correct and, if in 
error, tended to be conservative. The FFTF driver fuel assemblies 
addressed by this paper are composed of the duct, a spacer system, 
and 217 fuel pins. Each of these subcomponents is described as the 
criteria are discussed and important parameters noted. 


32302 (HEDL-SA—2107-F) Sodium fill of FFTF. Waldo, J.B.; 
Greenwell, R.K.; Keasling, T.A.; Collins, J.R.; Klos, D.B. (Hanford 
Engineering Development Lab., Richland, WA (USA)). Feb 1980. 
Contract AC14-76FF02170. 16p. (CONF-800401—27). NTIS, PC 
A02/MF AOl1. 
From 2. international conference of liquid metal technology 
for energy systems; Richland, WA, USA (20 Apr 1980). 
With construction of the Fast Flux Test Facility (FFTF) 
completed, the first major objective in the startup program was to 
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fill the sodium systems. A sodium fill sequence was developed to 
match construction completion, and as systems became available, 
they were inerted, preheated, and filled with sodium. The secondary 
sodium systems were filled first while dry refueling system testing 
was in progress in the reactor vessel. The reactor vessel and the 
primary loops were filled last. This paper describes the methods used 
and some of the key results achieved for this major FFTF objective. 


— ha ee — physics measurements on 

FFTF. Bennett, R. J.W.; Harris, R.A.; Jones, D.H.; 
King, T.L; Midget I.Ce fibee, 3; Rothrock, R-B. ; Zimmer- 
man, B.D. (Hanford Engineering Development Lab , Richland, WA 
(USA)). 1980. Contract AC14-76FF02170. 59p. (CONF-800607— 
68). NTIS, PC A04/MF AO1. 

From American Nuclear Society annual meeting; Las Vegas, 
NV, USA (8 Jun 1980). 

Initial criticality of the Fast Flux Test a ee 
achieved on February 9, 1980 at 3:45 p.m. During the period 
November 27, 1979 to March 8, 1980, fuel was loaded into the FFTF 
core, initial criticality was achieved, and several subcritical physics 
measurements were performed. The data obtained from initial FFTF 
nuclear operation are presented. Specifically, the absolute and rela- 
tive neutron count rates were predicted for the bulk of the seventy- 
three fuel loadings of FFTF. Agreement between and 
observed values is illustrated. Severe variations of fission chamber 
detection efficiency in the reactor shield is contrasted with that near 
the core center. Control rod worths, measured by the rod drop 
inverse kinetics method, are compared with predictions based upon 
Engineering Mockup Critical (EMC) evaluations. Control rod reac- 
tivity worth curves measured by rod run-in inverse kinetics are 
given. 


32304 (ORNL/TM—7334) Bulk shielding facility. Quarterly 
report, October-December 1979. Hurt, S.S.; Lance, E.D.; Thomas, 
J.R. (Oak Ridge National Lab., TN (i (USA)). Jul 1980. Contract W- 
7405-ENG-48. 33p. NTIS, PC A03/MF AOl. 

The Bulk Shielding Reactor (BSR) operated at an average 
power level of 1899 kW for 78.30% of the time during October, 
pein and December. Water-quality control in both the reactor 

rimary and secondary cooling systems was satisfactory. The Pool 
Critical Assembly (PCA) was operated on nineteen occasions for the 
Pressure Vessel Simulator Benchmark experiment. 


32305 eo ———- Accuracy of various alternate methods of 
mass flow rate for PKL instrumented pipe spool 
tests od single- and two-phase steam-water flows. Stein, W. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Dec 1979. Contract W-7405-ENG-48. 17p. NTIS, PC A02/MF AOl. 
Instrumented spool pieces for installation in the piping of the 
German Primarkreislauf (PKL) test reactor have been designed and 
tested. The primary objective of the spools is to provide measure- 
ments of two-phase steam-water flow parameters (pressure, tempera- 
ture, velocity) from which mass flow rates can be calculated. Each 
spool contains a three-beam densitometer, flow turbine, drag screen, 
and pressure and temperature sensors. The spools were 
tested in single- and two-phase steam-water flows and the results of 
the mass flow calculations were compared to known values. The 
present software calculations of total mass flow in two-phase flows 
requires data from two instruments only: the flow turbine and drag 
screen. In this report, mass flow calculations based on other instru- 
ment combinations are investigated and compared to the pro- 
grammed calculations. 


32306 (INEL-tr—51) Primary report: the effect of ay 
mounted thermocouples on behavior 


on cladding temperature during blow- 

down transients. Part II. and data. Hain, K.; 
Bruederle, F.; Vollmer, T. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.)). 1980. Translation of Report No. 06-01- 
07p06B, IT-No. 6/80, April 1980. 102p. NTIS, PC A06/MF AOI. 

Tests dealing with the effect of LOFT-type thermocouples 
which are externally mounted on the cladding on the temperature 
behavior of the rod during a blowdown transient were carried out in 
the COSIMA Blowdown Test Facility of the Nuclear Safety Project 
at the KfK [Karlsruhe Nuclear Research Center]. Decisive for the 
execution of the present tests on the effect of thermocouples on the 
rod behavior in the COSIMA facility was the possibility provided by 
that facility for measuring the cladding tem without influ- 
encing the thermodynamic and thermohydraulic conditions on the 
rod surface; measurement was done with eight pyrometers. At the 
same time there was the possibility for making a comparison be- 
tween the cladding temperature measurement with thermocouples 
and that with pyrometers during the transients. The fuel rod simula- 
tor used co in design to the SIM II type rod on the 
cladding of which four thermocouples were attached by EG and G 
using the original LOFT assembly method. 
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PROPULSION REACTORS 
REFER ALSO TO CITATION(S) 32333 


32307 Reactor safety method. Vachon, L.J. (to Dept. of 
“eee US Patent 4,192,714. 11 Mar 1980. Filed date 7 Dec 1966. 


PAT-APPL-600,695. 

This invention relates to safety means for preventing a gas 
cooled nuclear reactor from attaining criticality prior to start up in 
the event the reactor core is immersed in hydrogenous liquid. This is 
accomplished by coating the inside surface of the reactor coolant 
channels with a fam absorbing material that will vaporize at the 
reactor’s operating temperature. 


32308 Nuclear fuel tion. Feild, A.L. Jr. (to Dept. of 
Energy). US Patent 4,189,398. 19 Feb 1980. Filed date 15 Apr 1965. 


PAT-APPL-448,546. 

A high temperature graphite-uranium base nuclear fuel com- 
position containing from about 1 to about 5 weight percent rhenium 
metal is described. 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 31674, 32266 


32309 (ALO—83) Use of risk aversion in risk acceptance crite- 
ria, Griesmeyer, J.M.; Simpson, M.; Okrent, D. (California Univ., 
Los Angeles — t. of Chemical, Nuclear, and Thermal 
po arenes Jun 1980. Contract AS04-78ET35400;AC04- 
76DP00789. 30p. (UCLA-ENG—7970). NTIS, PC ‘A03/MF AOI. 
Quantitative risk acceptance criteria for technological systems 
must be both justifiable, based upon societal values and objectives, 
and workable in the sense that compliance is possible and can be 
demonstrated in a straightforward manner. Societal values have 
frequently been assessed using recorded accident statistics on a wide 
range of human activities assuming that the statistics in some way 
reflect societal preferences, or by psychometric surveys concernin 
tions and evaluations of risk. Both methods indicate a soci 
aversion to risk ¢.g., many small accidents killing a total of 100 
peoets are preferred over one large accident in which 100 lives are 
Some of the implications of incorporating risk aversion in 
acceptance criteria are discussed. Calculated risks of various techno- 
was systems are converted to expected social costs using various 
aversion factors. The uncertainties in these assessments are also 


32310 (CONF-800723—2) RELAP4/MOD6 analysis of forced- 
and gravity-feed reflood tests. Chen, T.H.; Fletcher, C.D. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 1980. Contract AC07-761D01570. 
3p. NTIS, PC A02/MF AO1. 

From 19. national heat transfer conference; Orlando, FL, 
USA (27 Jul 1980). 

The RELAP4/MOD6 computer code is used for the analysis 
of the reactor core heat transfer during the reflooding phase of a 
postulated loss-of-coolant accident (LOCA) in a pressurized water 
reactor (PWR). The code requires the user to Famer input param- 
eters for the reflood heat transfer models. Results of previous 
comparisons of code calculations with experimental data have indi- 
cated no single selection of input parameters is adequate for a 
spectrum of tests and test facilities. This paper AL develop- 
ment of revised quidelines and assesses the effect of those modifica- 
tions on RELAP4/MOD6 data comparisons using previously ana- 
lyzed reflood experiments. The paper also presents an assessment of 
the revised guidelines and the original guidelines ss ee 
tal data significantly different from previously analyzed 


32311 (CONF-800723—19) Review of pertinent thermal-hydrau- 
lic data for LMFBR core natural circulation analyses. Bishop, A.A.; 

Coffield, R.D. Jr.; Markley, R.A. (Pittsburgh Univ., PA (USA); 
Westinghouse Electric Corp., Madison, PA (USA). Advanced Reac- 


tors Div.). 1980. Contract AC15-76CL02395. 32p. NTIS, PC A03/ 


MF ~ 
om 19. national heat transfer conference; Orlando, FL, 
USA ar Jul 1980). 

A literature review and summary of significant data is pre- 
sented relative to LMFBR core natural convection cooling analysis. 
First, a brief review of computer codes and respective input data 
needs is made, significant data areas are then addressed and data for 
v ig the code calculations are described. Recommendations and 
conclusions with regard to the data are included. 


32312 (CONF-800909—1) Ability of the TRAC-P1A computer 
to blowdown, refill, and reflood phenomena 
Mod-1 experiments. Demmie, P.N. (EG and G Idaho, Inc., 
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Idaho Falls ha 1980. Contract AC07-76I1D01570. 37p. NTIS, 
PC A03/MF A' 

From  < l reactor safety heat transfer international semi- 
nar; Dubrovnik, Yugoslavia (1 Sep 1980). 

A computer analysis of a Semiscale Mod-1 Loss-of-Coolant 
Experiment E) was performed using the TRAC-P1A comput- 
er program. main purpose of this ysis was to contribute data 
for the assessment of the ability of = to predict blow- 
down, refill, and reflood phenomena durin ted Loss-of- 
Coolant Accident (LOCA). A TRAC-PIA ie Mod-1 system 
model was created and TRAC-P1A was used to obtain initial 


conditions for Semiscale Mod-1 LOCE S-04-6. After this initializa- 
tion, TRAC-P1A was used to simulate the first 60 seccnds of this 
experiment. The results of this simulation are presented and dis- 
cussed. 


32313 (EGG/LTR-LO— 14-80-069) L2-6 fuel prepressurization 
and initial conditions. Burtt, J.D. (EG and G Idaho, Inc., Idaho Falls 
(USA)). 19 Jun 1980. Contract AC07-76ID01570. 96p. NTIS, PC 
A05/MF AOl1. 

One of the major pape of LOFT LOCE L2-6 is to study 
the system response to a primary system rupture when fuel 
deformation occurs. The am test plan called for fuel which was 
prepressurized to a typical beginning-of-life pressure, 2.4 MPa, and 
initial test conditions identical to the conditions used in LOCE L2-3. 
Based upon L2-3 data, analysis indicates that for these conditions, no 
fuel deformation can be expected. 


32314 (EGG/YBR—81-80) WRRD monthly May 1980. 
(Idaho National Engineering Lab., Idaho Falls (USA)). Jun 1980. 
Contract AC07-761D01570. 198p. NTIS, PC A07/MF AOl. 

Technical information and financial data are presented con- 
—- the semiscale program; thermal fuels behavior programs; 
2D/3D program; code development and analysis program; code 
assessment and application program; and construction. 


32315 son te bag 2 monthly report, June 1980. 
(Idaho National Engineerin ns i Idaho Falls (USA)). Jul 1980. 
nS AC07-761D01570. 214p. TIS. PC A10/MF AOl. 
hnical information and financial data are presented con- 
cerning the a program; thermal fuels behavior programs; 
2D/3D program; code development and analysis program; code 
assessment and application program; and construction. 


32316 (HEDL-SA—1981-FP) Aerosol measurement techniques 
and accuracy in the CSTF. McCormack, J.D.; Hilliard, R. K. (Han- 
ford Engineering Develo —_ Lab., Richland, WA (USA)). Nov 
1979. Contract AC14-76FF02170. 28p. (CONF-800434—6). NTIS, 
PC A03/MF AOl1. 

From CSNI specialist meeting on nuclear aerosols in reactor 
safety; bay es USA (15 Apr 1980). 

e Containment Systems Test Facility (CSTF) provides the 
cutie “of performing large-scale aerosol behavior experiments at 
a scale factor of approximately 0.5 in height for a typical reactor 
containment building. The containment height is 20.3 m, the volume 
is 850 m°, the design pressure is 5 bar, and quantities of sodium up to 
1250 kg can be sprayed or spilled for sodium combustion product 
aerosol sources. Instrumentation is provided for characterization of 
the aerosol and the containment atmosphere. This paper describes 
the aerosol sampling techniques and instruments used in the CSTF 
and discusses their accuracy and reproducibility. 


32317 (HEDL-SA—1982-FP) Comparison of aerosol behavior 
during sodium fires in CSTF with the HAA-3B code. Postma, A.K.; 
Owen, R.K. (Hanford Engineering Development Lab., Richland, 
WA (USA)). Mar 1980. Contract AC14-76FF02170. 19p. (CONF- 
800434—7). NTIS, PC A02/MF AOl. 

From CSNI specialist meeting on nuclear aerosols in reactor 
safety; Gatlinburg, TN, USA (15 Apr 1980). 

Four large-scale tests using sodium fire aerosol sources have 
been carried out in the Containment System Test Facility (CSTF). 
Two of the tests employed pool fires and two used spray fires as the 
aerosol source. Because the CSTF containment vessel is approxi- 
mately half-scale (20.3 m in height) of a typical reactor building, the 
CSTF results have provided a large-scale proof test of the HAA-3B 
Code. For the two pool fire tests, the measured and predicted 
airborne concentrations were in good agreement when the aerosol 
source term was based on post-test measurements of aerosol forma- 
tion, accounting for water vapor uptake. 


32318 (HEDL-SA—2012-FP) HEDL W-1 SLSF experiment 
LOPI transient and boiling test results. Henderson, J.M.; Wood, 
S.A.; Rothrock, R.B. (Hanford Engineering Develo elopment Lab., 
Richland, WA (USA)). 1980. Contract AC14-76FF02170. 36p. 
(CONF. Seng oe: NTIS, PC A03/MF AOl1. 
rom American Nuclear Society annual meeting; Las Vegas, 
NV, USAC (8 Jun 1980). 
The W-1 Sodium Loop Safety Facility (SLSF) experiment 
was designed to study the heat release characteristics of fast reactor 
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— pins under Loss-of-Piping-Integrity (LOPI) accident conditions 

and determine stable sodium boiling initiation and recovery limits in 
a prototypic fuel pin bundle array. The results of the experiment 
address major second level of assurance (LOA-2) safety issues and 
provide increased insight and of phenomena that 
would as hypo pore pene kp vith only limited 
core damage. irradiation p! ° experiment, consisting of 
thirteen individual transients, was performed between May 27 and 
July 20, 1979. The final transient produced approximately two 
seconds of coolant boiling, cladding dryout, and incipient fuel pin 
failure. The facility and test hardware performed as designed, allow- 
ing completion of all planned tests and achievement of all test 
objectives. 


— ne Se pelted Evaluation models and their influ- 
on radiological consequences of hypothetical accidents in FFTF. 
Supasech, D.D.; Hale, J.P.; Martin, H.C.; Peak, R.D.; Franz, G.R. 
y ange Engineering Development Lab., Richland, WA (USA)). 
r 1980. tract AC14-76FF02170. 23p. (CONF-800434—8). 

S, PC A02/MF AO1. 

From CSNI specialist meeting on nuclear aerosols in reactor 
safety; Gatlinburg, TN, USA (15 Apr 1980). 

The influence of radiological evaluation models and assump- 
tions on the off-site consequences of hypothetical core disruptive 
accidents is examined. The effects of initial source term, time of 
containment venting, meteorology, biological dose model, and aero- 
sol fallout have been included. The analyses were based on two 

postulated scenarios of a severe hypothetical reactor vessel melt- 
through accident for 400 MW(t) fast reactor. Within each accident 
scenario, the results show that, although other variables are signifi- 
cant, radiological consequences are strongly affected by the amount 
of aerosol fallout computed to occur in the incident. 


32320 (HEDL-SA—2131-FP) Liquid metal reactions under pos- 
tulated accident conditions for fission and fusion reactors. Muhlestein, 
L.D. (Hanford Engineering Development Lab., Richland, WA 
(USA)). Apr 1980. Contract AC14-76FF02170. llp. (CONF- 
800401—24). NTIS, PC A02/MF AO1. 

From 2. international conference of liquid metal technology 
for energy systems; Richland, WA, USA (20 Apr 1980). 

Sodium and lithium reactions are considered in the context of 
a postulated breach of a coolant boundary. Specific topics 
are coolant-atmosphere and coolant-material reactions which may 
contribute to the overall consequence of a postulated accident sce- 
nario, and coolant reaction extinguishment and effluent control 
which may be desirable for containment of the spilled coolant. 


32321 (LA-UR—80-716) TRAC posttest calculations of Semis- 
cale Test S-06-3. Ireland, J.R.; Bleiweis, P.B. (Los Alamos Scientific 
Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 6p. (CONF- 
800723—3). NTIS, PC A02/MF AO1. 

From 19. national heat transfer conference; Orlando, FL, 
USA (27 Jul 1980). 

A comparison of Transient Reactor Analysis Code (TRAC) 
steady-state and transient results with Semiscale Test S-06-3 (US 
Standard Problem 8) experimental data is discussed. The TRAC 
model used employs fewer mesh cells than normal data comparison 
models so that TRAC’s ability to obtain reasonable results with less 
computer time can be assessed. In general, the TRAC results are in 
good agreement with the data and the major phenomena found in 
the experiment are reproduced by the code with a substantial reduc- 
tion in computing times. 


32322 (LA-UR—80-1414) Light-water reactor safety analysis 
codes. Jackson, J.F.; Ransom, V.H.; Ybarrondo, L.J.; Liles, D.R. 
(Los Alamos Scientific Lab., NM (USA); Idaho National Engineer- 
ing Lab., Idaho Falls (USA)). 1980. Contract W-7405-ENG-36. 65p. 
NTIS, PC A04/MF AOl1. 

A brief review of the evolution of light-water reactor safety 
analysis codes is presented. Included is a summary comparison of the 
technical capabilities of major system codes. Three recent codes are 
described in more detail to serve as examples of currently used 
techniques. Example comparisons between calculated results using 
these codes and experimental data are given. Finally, a brief evalua- 
tion of current code capability and future development trends is 
presented. 


32323 (LA-UR—80-1459) Computational methods for LMFBR 
whole-core accident analysis. Stevenson, M.G.; Jackson, J.F. (Los 
Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405-ENG- 
36. S2p. NTIS, PC A04/MF AO1. 

This chapter discusses the development of current state-of- 
the-art computational methods used in the United States for analysis 
of core meltdown accidents (Hypothetical Core Disruptive Acci- 
dents) in LMFBRs. The emphasis is on the phenomenological basis 
and numerical methods of the codes SAS, VENUS-II, SIMMER, 
and REXCO. 
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fuels in the General Electric Standard B 
ae re C.L. (General Electric 

| Div.). Jun 1980. Contract W-7405-ENG-26. 202p. 
(NEDO_248 7). NTIS, PC A10/MF AO1. 

A denatured (U-233/Th)O, fuel assembly has been one 
which is energy equivalent to and hardware interchangeable with 
sade Ualias Sater peaeine EWE) ecleeanas EE ada. 
Relative to the reference UO, fuel, the thorium fuel design shows 

the BW proc ine a wl mee or excead caren sty an 

6 ee 

Power distributions are flattened and thermal 

Spent: ssenias Ge Sanaa oo sodeeed Geum veld seactielty 
coefficients caused by U-233. However, a (U-233/Th)O:-fueled 

BWR will likely have reduced operating flexibility. A (U-235/ 

Th)O2-fueled BWR should perform similar to a UO,-fueled BWR 


BWR. The assessment is based on compari- 
sions of point model and infinite lattice predictions of various nucle- 
ar reactivity parameters, incl void reactivity coefficients, 


uding 
Doppler reactivity coefficients, and control blade 
—_ (SAND—79-2179) Light Water Reactor 


Quarterly 
Rios, M. Jr. (comp.). (Sandia National Labs. oe 
rr ro 1980" Contract AC04-76DP00789. 58p S, PC 


Safety Research 
‘ieee —_ 


Tafemation ca PWR cad BWB: reactor entity is presented 
concerning the Technology Management Center programs; 
risk methods utilization; improved component design; improved 
plant design; seismic program development; man-machine interac- 
tion; and unresolved safety issues. 


32326 (SAND—80-0373C) yoy problems in the assess- 
es 6 ae Se See R.G. (Sandia National Labs., 
(CONF 00820 — wer A 1980. Contract AC04-76DP00789. 2ip. 
NTIS, PC A02/MF AO1. 
ee a Statistical Society meeting; Houston, TX, 
USA (tas Aug 1980). 

Information on nuclear power plant risk assessment is present- 
pond lems; and methodological problems 
involving expert opinions, human error probabilities, nonindepen- 

dent events, uncertainty analysis, and acceptable risk criteria. 


32327 (SAND—80-0686) Prioritization of tasks in the draft 
LWR safety program plan. Final report. Lim, E.Y.; Miller, 
W.J.; Parkinson, W.J.; Ritzman, R.L.; vonHerrmann, J.L.; Wood, 
P.J. (Science Applications, Inc., Monroeville, PA (USA)). May 
1980. Contract AC04-76DP00789. 179p. (ALO—84; SAI—123-79- 
PGH). NTIS, PC A06/MF A0O1. 

urpose of this report is to describe both the approach 
taken and nate ae results produced in the SAI effort to prioritize the 
tasks in the Sandia draft LWR Safety Technology Program Plan 
This work used the description of important safety issues dev 
in the Reactor Safety Study (2) to oo the effect of safety 
improvements resulting from a research and development program 
on the risk from nuclear power plants. Costs of ene sae of 
these safety improvements were also estimated to a presenta- 
tion of the final results in a value (i.e., risk reduction) vs. impact (i.e., 
implementation costs) matrix. 


32328 (SAND—80-11 = Time-resolving sampler 

initial fuel aerosols under CDA conditions. Elrick, R.M. (Sandia 
National Labs., Albuquerque, NM (USA)). 1980. Contract AC04- 
76DP00789. 22p. (CONF 800434—4). NTIS, PC A02/MF AOl. 

From CSNI specialist meeting on nuclear aerosols in reactor 
safety; Gatlinburg, TN, USA (15 Apr 1980). 

Using close-in, time-resolved sampling of fuel debris, high 
speed photography and photometric measurement of fuel tempera- 
tures the kinetic and thermal states of the disrupting UO: fuel were 
defined as it was neutronically heated to vapor by a 5 ms FWHM 
pulse of 2380 KJ/kg. From these data it was possible to obtain a fuel 
energy-temperature relation to the melt and debris kinetics in the 
form of particle distributions in velocity and size for particles from 
>10 ym to <3 nm in size. Several calculations and comparisons 
were made to establish the reliability of the sampling and analysis 
techniques. 


32329 (UCRL—84151) Physical model of lean suppression pres- 
sure oscillation phenomena: steam condensation in the light water 
reactor pressure suppression system (PSS). McCauley, E.W.; Holman, 
G.S.; Aust, E.; Schwan, H.; Vollbrandt, J. (California Univ., Liver- 
more (USA). Lawrence Livermore National Lab.; Gesellschaft fuer 
Kernenergieverwertung in Schiffbau und Schiffahrt m.b. H., a. 
acht-Tesperhude (Germany, F.R.). Inst. fuer technik). 1 

1980. Contract W-7405-ENG-48. 15p. (CONF: 2). 

PC A02/MF AOl. 
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From Nuclear reactor safety heat transfer international semi- 
nar; Dubrovnik, Yugoslavia (1 Sep 1980). 

a Se results of large scale multivent tests conducted by 
GKSS, a physical model of chugging is developed. The — 
combination of accurate digital data and cinematic data has provided 
the derivation of a detail » quantified correlation between the 
dynamic physical variables and the associated two-phase thermo- 
hydraulic phenomena occurring during lean suppression (chugging) 
phases of the loss-of-coolant accident in a boiling water reactor 
pressure suppression system. 


32330 Data for plant risk studies. Aposto- 
lakis, G. (California Univ., Los Angeles (USA). School of Engineer- 
ing and — Science); Kaplan, S.; Garrick, B.J.; Duphily, R.J. 
(Packard, Lowe and Garrick, Inc., Irvine, CA (USA)). Nucl. Eng. 
Des.; 56: No. 2, 321-329(Feb 1980). 

Bayes’ theorem is used to derive plant specific distributions 
for the failure rates of components. Methods are suggested for the 
derivation of generic distributions from information that appears in 
the literature. These distributions are used as prior distributions in 
Bayes’ theorem and they are modified using plant specific data. The 
posterior distributions thus derived can be used as inputs in a plant 
specific risk analysis. 


32331 Molten fuel radial motion and cladding melting during a 
PCM event in LWRs. El-Genk, M.S. (EG and G Idaho, Inc., Idaho 
Falls (USA). Idaho National Engineering Lab.). Nucl. Eng. Des.; 54: 
No. 3, 349-377(Nov 1979). 

The thermal behavior of the fuel and cladding during off- 
normal operating conditions, generally termed power-cooling mis- 
match (PCM), are of great interest to light water reactor (LWR) 
safety analysis. During a power-cooling mismatch event, fuel melt- 
ing may begin at the center of the rods pees radially out- 
ward. The induced pressure at the center of the rod due to fuel 
melting, fission release, and UO; fuel vapor would tend to force 
such molten fuel to flow through radially open cracks in the outer 
os of the pellet and relocate in the fuel-cladding gap. 
The zircaloy cladding, which is at high ae during film 
boiling, may undergo melting at its inside surface upon being con- 
tacted by the extruded molten fuel, eventually resulting in a thermal 
failure of the cladding. Three topics of interest are analyzed in this 
paper. First, fuel conditions during a hypothesized PCM accident are 
assessed with regard to pellet cracking and central fuel melting. 
Secondly, the transient freezing of a superheated liquid penetrating 
an initially empty crack, maintained at constant subfreezing tempera- 
tures, is studied analytically. Thirdly conditions for potential melting 
of zircaloy cladding upon being contacted by the extruded molten 
fuel are investigated analytically. 


32332 (DOE-tr—151) Theoretical investigations of the meltoff 
and resolidification process of fuel accidents in liquid 
metal cooled fast breeder reactors. Angerer, G. (Kernforschungszen- 
trum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Neutronenphy- 
sik und Reaktortechnik). 1979. Translation of KFK—2662, 
August 1978. 160p. NTIS (US Sales Only), PC AO8/MF AOl. 

Thesis. Work performed under United States-W. Germany 
Fast Reactor Exchange Program. 

During loss-of-coolant-flow accidents in liquid metal cooled 
fast breeder reactors with failure to scram, the fuel claddings will 
melt after boiling and evaporation of the coolant. The CMOT model 
presented in this publication describes the subsequent process of 
relocation and resolidification of the molten claddings. The basic 
thermohydrodynamic equations of the two-phase flow of cladding 
material and sodium vapor are solved numerically by differential 
approximations in a Eulerian reference net. 


32333 Atmospheric burnup of the Cosmos-954 reactor. Krey, 
P.W. (Dept. of Energy, New York, NY); Leifer, R.; Benson, W.K.; 
Dietz, L.A.; Hendrikson, H.C.; Coluzza, J.L. Science; 205: 583- 
585(10 Aug 1979). 

On 24 January 1978 the Russian satellite Cosmos-954 reen- 
tered the atmosphere over northern Canada. By use of high-altitude 
balloons, the atmosphere was sampled during 1978 up to an altitude 
of 39 kilometers to detect particulate debris from the reactor on 
board the satellite. Enriched uranium-bearing aerosols at concentra- 
tions and particle sizes compatible with partial burnup of the 
——— reactor were detected only in the high polar strato- 
sphere. 


32334 Protection of nuclear power plants from external explo- 
sions. Jokela, S.; Maier, H. (Brown, Boveri and Co. Ltd., Baden 
(Switzerland)). Brown Boveri Rev.; 66: No. 8, 560-564(Aug 1979). 

In Switzerland and in the Federal Republic of Germany 
power plant design takes into account the effects of pressure loads 
resulting from the explosion of an external gas cloud, irrespective of 
the geographical location of the plant. This contribution analyzes the 
types and effects of explosions occurring in the open air, and 
emphasizes the protective measures for buildings and systems in 
accordance with Swiss licensing practice. The effects of shocks upon 
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the components are taken into account in a similar way to those 
arising from earthquakes or an aeroplane crash. Since the structure 
design generally covers the pressure loads due to explosions and 
aeroplane crashes, additional measures are usually only required to 
prevent the pressure wave and the gas mixture from — the 
interior of buildings containing safety-related systems. Such loads 
can also occur in other industrial plants. The experience described in 
this article may therefore also be applied to other engineering 
projects. 


32335 (DOE/CEA/BMFT—1) Human factors: human failures 

and incidents. Application to the St. Laurent power stations, SL1 and 

SL2. Report DSN No. 283. Griffon, M. (CEA Centre d’Etudes 

Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Surete 

— ). [nd]. 28p. (In French). NTIS (US Sales Only), PC A03/ 
AOl. 


The aim of this report is to show human factors having an 
effect upon the safety of an installation. So, we are searching for 
human failures and for their causes in executive tasks. These causes 
may belong to the following categories: design of the work station, 
physical environment, social environment, work time, staff training, 
psychological and physiological characteristics of the operator. 
Identification of human failures and causes in executive tasks may be 
carried out by two complementary methods: starting from incidents 
and rebuilding the incident genesis; and starting from work situation 
and searching for elements which could generate human failures. In 
order to apply the first method, an incident reporting system that is 
managed by the Department of Nuclear Safety (DSN) was used. 
Since the reporting system was created to analyze human factors in 
safety, it was necessary to complete the reports by a complementary 
information or a questionnaire dealing with the search for causes of 
human failures. If this questionnaire is applied to each incident 
caused by human failures, it is then possible to set up a data bank for 
human factors. It is pointed out that the selection of incidents for 
refined analysis is a key phase of the study. 


ENERGY STORAGE 


REFER ALSO TO CITATION(S) 32197 


COMPRESSED GAS 
REFER ALSO TO CITATION(S) 31864 


PUMPED HYDRO 


REFER ALSO TO CITATION(S) 31864 


FLYWHEELS 
REFER ALSO TO CITATION(S) 31864 


32336 (UCRL—50056-79) Mechanical energy storage technology 
project. Annual report for calendar year 1979. Barlow, T.M.; 
Crothers, W.T.; King, D.M.; Rinde, J.A.; Chiao, T.T.; Kulkarni, 
S.V.; Frank, D.N. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 1 May 1980. Contract W-7405-ENG-48. 153p. 
NTIS, PC A08/MF AOl1. 

The aim of the mechanical energy storage technology 
(MEST) project at LLL is to demonstrate its potential for energy 
savings in vehicular and stationary systems. Primary emphasis is on 
flywheel energy storage systems. In-house research and develop- 
ment work includes development and evaluation of the tapered- 
thickness flywheel rotor concept and characterization of fiber-com- 
posite materials for application to flywheel systems. The Project's 
CY 1979 activities were organized into the following tasks: transpor- 
tation applications; photovoltaic and wind applications; fiber-com- 
posite materials technology; flywheel rotor and containment tech- 
nology; advanced component technology; and project management 
and E support. Status of the projects is summarized. 


THERMAL 
REFER ALSO TO CITATION(S) 32058, 32060, 32061, 32062, 32406 


32337 (LBL—10889) Experimental and theoretical studies of 
thermal energy storage in aquifers. Ly dnt. Molz, F.J.; Parr, 
A.D. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
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May 1980. Contract W-7405-ENG-48. 6p. (CONF-800806—33). 
NTIS, PC A02/MF AO1. 
From 15. intersociety 
ence; Seattle, WA, USA (18 A \ug 1980 
A coupled experimental and ee study of thermal 
energy storage in an aquifer is described. Water at en average 
temperature of 55°C is stored in a confined aquifer near M 
yr eng Approximately 55,000 m* of water was injected, a 
and then produced for two consecutive cycles. Data obtained were 
used to validate a numerical model, CCC. This model, Te at 
Lawrence Berkeley Laboratory, is able to calculate heat fluid 
flow in a three-dimensional, liquid-saturated system. Without adjust- 
ing any parameters, the calculated results reproduce closely the 
observed data. The energy recovery factor of 66% for the first cycle 
and 76% for the second cycle indicate that the aquifer may be a very 
promising thermal energy storage medium. Furthermore, the ther- 
mohydrological processes involved appear to be properly accounted 
for by the numerical model, thus giving us some co in the 
current state-of-the-art in the performance forecast of future pout es 
energy storage projects. 


32338 (LBL—11059) Energy storage in aquifers: a survey of 
recent theoretical studies. Tsang, C.F.; Claeson, J. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.; Lund Univ. (Sweden)). 
Mar 1980. Contract W-7405-ENG-48. 9p. (CONF-8006102—1). 
NTIS, PC A02/MF AO1. 

nie From Rockstore 80 conference; Stockholm, Sweden (23 Jun 
1980). 

The disparity between energy production and demand has led 
to increased research into the use of aquifers for the long-term, 
large-scale storage of thermal energy. Currently, there are several 
field experiments and feasibility studies under way in which the 
technical, economic, and environmental aspects of aquifer storage 
are being researched. Recent theoretical efforts in aquifer storage 
research and the impact their results may have on these field projects 
are reviewed. Major work is highlighted according to three catego- 
ries: (1) semianalytic studies, (2) numerical soading studies, and (3) 
site-specific studies. 


~ natgee engineering confer- 


BATTERIES 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 32196 


32339 (EPRI-EM—1346) Using statistically designed experi- 
ments in development of advanced battery systems. Basin, S.L.; 
Spindler, B. (Science Applications, Inc., Palo Alto, CA (USA); 
Electric Power Research Inst., Palo Alto, CA (USA)). Feb 1980. 
126p. NTIS, PC A07/MF AOl. 

This report shows that the determination of significant effects 
resulting from planned variations in experimental conditions can be 
implemented easily in two-level factorial designs and in calculations 
emphasizing analysis of variance techniques. Actual case studies and 
discussions of selected reports on battery projects are used as exam- 
ples. These also illustrate the yom additional advantages of 
statistically designed experimental planning and analysis compared 
to one-of-a-kind, uncontrolled experiments. A typical example of the 
latter approach is examined, in which the lack of a statistical plan is 
shown to have resulted in excessive work, drawing wrong conclu- 
sions, and having no estimates of the uncertainties in the data. The 
material in this report applies to many other fields of experimenta- 
tion, as in studies of factors that may affect the outcome of industrial 
procedures. It should be most useful to experimentalists who recog- 
nize the need for better results than obtainable from ordinary one-at- 
a-time and baseline test methods. 18 figures, 18 tables. 


32340 Electrochemical battery. Ruch, J.; Hasenauer, D. (to Ac- 
cumulatorenwerk Hoppecke Carl Zoellner and Sohn). US Patent 
4,169,190. 25 Sep 1979. Priority date 12 Feb 1977, German, Federal 
Republic of (F.R. Germany), 8p. 

An electrochemical beleery for production of high outputs 
and efficiencies with high current densities comprises a plurality of 
cells, particularly metal-air cells, each comprising a consumable 
electrode, an air electrode spaced from the consumable electrode 
with electrolyte disposed in an electrolyte space, and current take- 
off. The consumable electrode has a rod-shape and is made at least 
partially of a dense metal. The consumable electrode has a front face 
constituting a sole working surface and projects sealed-off into the 
electrolyte space. An air electrode is spaced by the smallest distance 
parallel to the working surface of the consumable electrode. An 
adjustable mounting for one of the electrodes maintains the spacing 
between the electrodes constant. The cells are arranged parallel to 
one another and connected in series, the air electrode and the 
consumable electrode of each of the cells being reversed with 

t to the consumable electrode and the air electrode of the 
adjacent cell. 2 figures, 1 table. 


ENERGY STORAGE 


in solids-electrode 

USA GI May 1979). 

on beta alumina as solid elec- 

trolyte ati ops under intensive oy ae deel for thirteen years. In 
Europe the emphasis has been on traction betteries for road vehic 
cone Seated te te 


aed gg in the 1 and attempts 
i and 


of 
presents an overview of recent 
to set this in the 


lectrical perf urability is emphasized. 

overall objective of ucing a cell of high er sity for Tong fe, and 

cost, which is reliable and maintains its a long life, and 

which is guaranteed safe in use is seen to formidable technical 

challenge. peyrred vad tended Med eee Tg 
which are well on the way to meeting this specification, 

although much detailed work remains to be done before success is 

battery experiments of increasing scale, 


into the cells. Further development work require 
the provision of large numbers Be acl and pilot plant production 
facilities for these are now being installed. 


32342 Advanced at General Electric. Asher, 
J.A. ee ee ee Schenectady, NY). pp 39-45 of Fast ion 
transport in electrodes and electrolytes. Vashishta, P-; 
Mundy, J.N.; Sheney, OK (eds.). New York, NY; Elsevier North 
Holland, Inc. (1979). 

From Fast ion transport in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

This paper reviews the status of GE's sodium-sulfur battery 
development program. A brief background of the utility load-level- 
ing energy sto ee peeks ceeys The program 
— include: ( component scale-up; (2) oe « and perform- 

testing: and (3) battery system design. Particular pn ig is 
pond to development of the beta alumina solid electrol 


32343 Electrochemical studies of lithium intercalation in titanium 
dichalcogenides. Thompson, A.H. (Exxon Research and 
— Linden, NJ). pp 47-51 of Fast ion transport in solids: 
and electrolytes. Vashishta, P.; Mundy, J.N.; Shenoy, G.K. (eds.). 
New York, NY; Elsevier North Holland, Inc. a9 79). 
From Fast ion transport in soli and electrolytes 
—— Lake Geneva, WI, USA (21 7. 1979). 


of ordered Li intercalates as recently reported for Li/sub x/TiS». 
The metal-rich compounds Ti; :S2, with randomly intercalated Ti 
atoms, shows no Li ordering effects. These systematic studies give 
the first data of use in extracting the various contributions to the 
composition-dependent free energy of formation of the lithiated 
compounds. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 32346, 32356 


32344 (BMFT-FB-T—80-031) Research and development work 
on the self-discharge of cells with negative electrodes consisting of 
lithium and a lithium alloy. ae Ss R.; Boehme, G.; Heide, H. 
(Battelle-Institut e.V., Frankfurt am Main (Germany, F.R.)). Jul 
1980. 32p. (In German). NTIS (US Sales Only), PC A03/MF AOI. 

Galvanic cells of the type LiAl/FeS, LiAl/FeS: and Li/sub 


gated. 
FeS cells is below 1% (capacity loss 
cell operation. The rate is low even if 
Senor Count th si dace a s consider- 
ably. Cells of the type Li/sub x/Si/Fi exhibited a higher self 
discharge rate than LiAl/FeS cells. The investigations showed that, 
as far as the self-dischar, ee & a ee 
LiAl/FeS batteries is feasible. 13 figures. 


32345 (SAND—79-2156C) Glass-to-metal seal corrosion in lith- 

ium-sulfur dioxide cells. Bunker, B.C.; Leedecke, C.J.; Levy, S.C.; 

Crafts, C.C. (Sandia Labs., Al uerque, NM (USA)). 1980. Con- 

—_ ee 19p. (CONF-800917—2). NTIS, PC A02/ 
401 
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From 12. power sources conference; Brighton, UK (15 Sep 
1980). 

Hermetically sealed Li/SO cells experience glass corrosion 
during long-term storage of discharge. Premature failure of the cells 
can result from cracking of the glass with subsequent release of SO:, 
or from the formation of a low-resistance parasitic load across the 
seal. The corrosion was investigated by placing battery headers 
containing borosilicate in closed ampules with the acetoni- 
trile-LiBr-SO, electrolyte. Lithium metal was attached to the outer 
conductor of the headers to protect the steel case from attack. The 
corrosion started at the case and ge ce toward the pin. Seal 
failure was predicted when ~ 30% of the glass was corroded. An 
underpotential deposition model was used to describe the corrosion. 
3 figures, 3 tables. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 32345, 32617 


32346 (ANL/OEPM—80-1) Galvanostatic polarization of zinc 
microanodes in KOH electrolytes. Liu, M.B.; Cook, G.M.; Yao, N.P. 
(Argonne National Lab., IL (USA)). May 1980. Contract W-31-109- 
ENG-38. 37p. NTIS, PC A03/MF AOl1. 

This report includes a critical review of the current literature 
on the anodic passivation of zinc electrodes, a description of supple- 
mentary experimental studies to extend the data to a low-current- 
density region and to provide a basis for evaluating conflicting 
results of published work, and a new interpretation of the anodic 
passivation mechanism. This work provides a starting point for 
understanding passivation phenomena in battery electrodes. The 
utilization of a zinc electrode in alkaline batteries depends on the 
ability of the electrode to remain active during the anodic dissolution 
process. This dissolution period is often terminated by the onset of 
passivation. Experiments were conducted on the effects of current 
density on passivation time of a small zinc anode (6.6 x 10~* cm?) in 
KOH at concentrations of 0.784, 2.92, 4.98 and 7.244M KOH as well 
as 7.24M KOH saturated with zinc oxide. It was concluded that 
there are two mechanisms for anodic passivation, one occurring at 
current densities below about 150 mA/cm? and another at higher 
current densities. Accordingly, in the overall mechanism, the total 
time to passivation includes the times to achieve the maximum 
zincate concentration as well as to form porous type I ZnO and 
compact type II ZnO. In Ni/Zn batteries under development for 


vehicle propulsion, the electrolyte is usually 30% KOH (7M) satu- 
rated with zinc oxide; and the zinc electrode is formed in-situ by 
electrodeposition of zinc onto the grid. For a current density of 20 
mA/cm? in a Ni/Zn battery cycled at a 2-h rate and a zinc electrode 
with a porosity of 0.6 at the fully charged state, a current density of 
338 mA/cm? was calculated to be that above which the passivation 
limits the utilization of the zinc electrode. 7 figures, 4 tables. 


32347 (BMFT-FB-T—80-032) Research and development in the 
field of sodium sulfur batteries. Long-lived beta alumina electrolytes, 
prepared according to an optimized spray decomposition process. 
Knoedler, R.; Ammende, S.; Beck, H.P.; Klawik, R.; Kuhn, W.; 
Merz, F. (Battelle-Institut e.V., Frankfurt am Main (Germany, 
cae _ 1980. 36p. (In German). NTIS (US Sales Only), PC A03/ 
AOl. 

At present B-AlLOs is produced by the conventional process, 
i.e., by solid state reaction of the carbonates and oxides. The objec- 
tive of this work was to establish an alternative process. For this 
purpose a process for the thermal decomposition of nitrate solutions 
(spray decomposition) was developed. It turned out that ceramics of 
a fine-grained structure and with a homogeneous distribution of the 
components could be made from powders produced by this process. 
Tubes prepared from this powder showed long lifetimes without 
degradation in Na/B-Al,O;/Na cells, even at current densities of up 
to 2000 mA/cm?. Thus, a process for the production of B-AlOs is 
available, which can serve in every respect as an alternative process 
to the one currently used. 8 figures. 


32348 Fast ion in solids: electrodes and electrolytes. 
Vashishta, P.; Mundy, J.N.; Shenoy, G.K. (eds.). New York, NY; 
Elsevier North Holland, Inc. (1979). 771p. (CONF-790538—). 

From Fast ion transport in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

Topics covered in the conference include: energy storage and 
other applications; electrode materials and intercalated compounds; 
diffusion; ionic conductivity techniques; neutron scattering and dif- 
fraction techniques; beta aluminas; deuterium and NH,; NASICON 
and other sodium ion conductors; lithium ion conductors; silver and 
copper ion conductors; anion conductors; and high conductivity 
glasses. Thirty-five individual items were prepared separately for the 
data base. (GHT) 


32349 Disposable battery packing for charged and dumped batter- 
ies. Nees, J.M. (to General Battery Corp.). US Patent 4,170,692. 9 
Oct 1979. Filed date 12 Jan 1978. 6p. 
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A novel battery package is described wherein a sealing strip 
having a plurality of minute vent holes, one for each opening in the 
battery case, is retained in place by a plurality of disposable inserts 
that retain the strip in place and seal the strip, at least around the top 
surface of each of the battery case venting ports. Each of the inserts 
is equipped with a vent aperture, a portion of which is surrounded 
on its top surface by raised indicia that extend to the periphery of the 
inserts. An adhesive strip is applied to engage each disposable insert 
to form a circuitous venting passage between them. The strip also 
engages the sealing strip, as well as the edges of the battery case, in 
such a manner that, upon activation, the entire battery package may 
be removed and dis; of by loosening one end of the sealing strip 
and pulling that strip up and across the top of the battery to expose 
each of the fill holes for activation. 


32350 Hermetically sealed alkali metal battery container. Chase, 
G.G.; Harlow, R.A.; Gupta, V.K. (to Ford Aerospace and Commu- 
wie Corp.). US Patent 4,170,694. 9 Oct 1979. Filed date 4 Dec 

This disclosure relates to a hermetically sealed alkali metal 
battery container. The battery includes a ceramic ring having upper 
and lower contoured surfaces located on its outer circumferential 
surface. Outer metal casings defining an upper battery container and 
a lower battery container are formed so as to have a bell-shaped 
open end on each one. The bell-shaped open end of respective 
casings are located adjacent the contoured surfaces formed on the 
ceramic ring. Each bell-shaped open end of a metal casing has 
associated with it a sealing band that engages the open end of the 
casing to compress it into engagement with an associated contoured 
surface of the ceramic ring to form a hermetic seal. 


32351 Layer and tunnel compounds: fast ion transport and elec- 
trochemical energy storage. Whittingham, M.S. (Exxon Research and 
Engineering Co., Linden, NJ). pp 17-22 of Fast ion transport in 
solids: electrodes and electrolytes. Vashishta, P.; Mundy, J.N.; 
re G.K. (eds.). New York, NY; Elsevier North Holland, Inc. 

From Fast ion transport in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

Electrochemical systems are needed for the reversible storage 
of electrical energy to be used in utility load leveling, electric 
vehicle propulsion, solar electric storage, and electronic devices. 
The key components in batteries that require fast ion transport in the 
solid state are the electrolyte and the electronegative electrode, the 
cathode. Characterization of these components requires a knowledge 
of their structure, thermodynamics and ion kinetics. The solid elec- 
trolyte beta alumina is discussed first with particular emphasis on the 
role of ionic radius on mobility. Then the reactions of lithium with 
the layered compounds TiS:, VSe2 and V2O; and various tunnel 
structures are described. 


32352 Evaluation of properties related to the application of fast 
ionic transport in solid electrolytes and mixed conductors. Huggins, 
R.A. (Stanford Univ., CA). pp 53-59 of Fast ion transport in solids: 
electrodes and electrolytes. Vashishta, P.; Mundy, J.N.; Shenoy, 
G.K. (eds.). New York, NY; Elsevier North Holland, Inc. (1979). 

From Fast ion transport in: solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

In solid electrolytes, most attention is often given the magni- 
tude of the ionic conductivity. However, their practical utilization is 
often limited by restricted ranges of chemical potentials over which 
they are thermodynamically stable and conduct charge primarily by 
ionic transport. This matter, and techniques for its evaluation will be 
discussed. Especially interesting are mixed conductors in which 
mobile ionic species enter static host crystal lattices. The chemical 
diffusion coefficient controls the rate of insertion. Several techniques 
involving the use of galvanic cells to evaluate chemical diffusion in 
mixed conductors will be discussed. 


32353 Ambient temperature solid state batteries. Owens, B.B.; 
Skarstad, P.M. (Energy Technology, Minneapolis, MN). pp 61-67 of 
Fast ion transport in solids: electrodes and electrolytes. Vashishta, 
P.; Mundy, J.N.; Shenoy, G.K. (eds.). New York, NY; Elsevier 
North Holland, Inc. (1979). 

From Fast ion transport in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

Conceptually, ambient temperature solid electrolytes would 
permit the design of batteries exhibiting enhanced operating charac- 
teristics. Lithium cells based upon Lil(AlOs) exhibit a high energy 
density at very low power levels, and are expected to deliver 0.8 
Wh/cc in cardiac ers. The requirement of 80 w.W average 
power drain for five to ten years isothermal (37°C) conditions has 
been effectively met by solid state batteries. Further improvements 
in this area of battery technology will result from solid electrolyte 
materials that simultaneously exhibit fast ion conductvity, high de- 
composition potentials and compatibility with rechargeable elec- 


trade materiale 





OCTOBER 31, 1980 


Fabrication of 8”-AkLO; tubes from cast ceramic tape. 
Dirt R.T. (Globe-Unicn Inc., Milwaukee, WI). pp 79-82 of Fast 
Mundy TN in solids: electrodes and electrolytes. Vashishta, P.; 
N 17 G.K. (eds.). New York, NY; Elsevier North 
Hollen, Inc. (197 

From Seat & transport in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

Most conceptions of the sodium/sulfur batteries for commer- 
cial use in electric vehicles or stationary energy storage applications 
show in each cell tube-shaped sodium ion-conducting ceramic elec- 
trolyte. Presently such tubes are fabricated by one of several batch 
ceramic processes based on electrophoresis or isostatic pressing. 
These methods of production cause the electrolyte component to be 
inherently costly and are limited to their ability to produce thin- 
walled tubes, which is reflected in higher internal resistance and 
reduced performance of the battery. An alternative approach is 
proposed for fabricating thin wall (~ 0.3 mm) B”-AlOs tubes from 
cast ceramic tape. The fabrication process and characteristics of the 
fired tubes are described. 


32355 Processing and properties of sodium 8”-alumina and NA- 
SICON ceramic electrolytes. Miller, G.R. (Ceramatec, Inc., Salt 
Lake City, UT); McEntire, B.J.; Hadnagy, T.D.; Rasmussen, pe ES 
Gordon, R.S.; Virkar, A.V. pp 83-86 of Fast ion transport in solids: 
electrodes and electrolytes. Vashishta, P.; Mundy, J.N.; Shenoy, 
G.K. (eds.). New York, NY; Elsevier North Holland, Inc. (1979). 

From Fast ion transport in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

The sodium superionic conductors sodium f$"-alumina and 
NASICON(NasZr2PSizOi2)have been processed as polycrystalline 
forms under varying processing conditions. Several properties have 
been measured and include mass density, sodium ion electrical 
resistivity, thermal expansion coefficient, fracture strength, micros- 
tructural character, long and short term stability to liquid sodium 
and water. Advantages and disadvantages of several processing 
methods and an initial comparison of the properties of polycrystal- 
line sodium 8” -alumina and NASICON are made. 


32356 Degradation of rapid ion conductors under electrolytic 
conditions. Virkar, A.V.; Miller, G.R. (Univ. of Utah, Salt Lake 
City). pp 87-90 of Fast ion transport in solids: electrodes and 
electrolytes. Vashishta, P.; Mundy, J.N.; Shenoy, G.K. (eds.). New 
York, NY; Elsevier North Holland, Inc. (1979). 

From Fast ion transport in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

Strength degradation of sodium 8”-alumina is examined as a 
function of temperature. Sodium - 8” -sodium cells with tubular 
electrolytes have been constructed and operated at current densities 
up to 4.5 amps/cm? without immediate failure. Critical current 
densities over which degradation occurs are examined in light of the 
theoretical model presented previously. The role of electrolyte size 
as well as the wetting characteristics of B”-alumina by sodium are 
discussed in light of the proposed model and implications regarding 
cell design are presented. 


32357 Heat treatment of beta-alumina. (Chloride Silent Power 
Ltd., Runcorn, England). pp 91-94 of Fast ion transport in solids: 
electrodes and electrolytes. Vashishta, P.; Mundy, J.N.; Shenoy, 
G.K. (eds.). New York, NY; Elsevier North Holland, Inc. (1979). 

From Fast ion transport in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

A detailed study of the effects of heat treatment on three beta- 
alumina compositions is presented. For two of the compositions 
improvements in ionic conductivity can be correlated with increases 
in the volume fraction of the more condutive 8”-phase and a 
pry of the microstructure. The third composition shows little 

in ionic conductivity even at heat treatment temperatures 
a produce a large improvement in conductivity in the other two 
compositions. However, this composition is less susceptible to sec- 
ondary grain growth than the other two compositions. The reasons 
for these differences in behavior are discussed. 


32358 Sodium 8"-alumina at high current density. Hunt, T.K.; 
Weber, N.; Cole, T. (Ford Motor Co., Dearborn, MI). pp 95-97 of 
Fast ion transport in solids: electrodes and electrolytes. Vashishta, 
P.; Mundy, J.N.; Shenoy, G.K. (eds.). New York, NY; Elsevier 
North Holland, Inc. (1979). 

From Fast ion transport in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

Ceramic 8”-alumina electrolytes operated in Na-S or Na-Na 
cells exhibit an apparent critical current density in the range of 0.5 to 
1 A/cm? above which rapid degradation and failure of the electro- 
lyte occurs. Specific tests were conducted in which ionic current 
densities up to 15 A/cm? were passed by 8”-alumina of 1 mm wall 
thickness with no apparent change in the current-voltage relation. In 
contrast to the usual situation in Na-Na cells or in the recharging of 
Na-S cells, these conditions never involve the presence of a liquid 
sodium sodium phase at the exit surface of the ceramic. The results 
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demonstrate that for ionic current densities an order of magnitude 
greater than the critical, no intrinsic instability of 8”-alumina occurs. 


32359 Low temperature degradation in the solid state. Owens, 
B.B.; Untereker, D.F.; Skarstad, P.M. (Energy Hage a Minne- 
apolis, MN). pp 105- 107 of Fast ion transport in solids: electrodes 
and electrolytes. Vashishta, P.; Mundy, J.N.; Shenoy, G.K. (eds.). 
New York, NY; Elsevier North Holland, Inc. (1979). 

From Fast ion wt in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

Solid state cells of the Ag/RbAgils/QIs or Qs, where Q* 
represents the tetramethylammonium ion, were stored for five 
at 71°C, 23°C and -15°C. The set stored at -15°C showed signi t 
increases in resistance when the RbAg,Is electrolyte was formulated 
with small amounts of both pores silver and RbzAgsIs (Set A); 
this suggests that some of RbAgilIs disproportionated into the 
more resistive AgI and Rb2Agls phases. In contrast, cells which 
lacked Rb2Agis in the electrolyte (Set B) did not increase in resis- 
tance. Microcalorimetric measurements at 37°C were made on cells 
from Set A. Batteries stored at -15°C had endothermic outputs of -6 
pewatt, consistent with reversal of the decomposition reaction. 


32360 Use of low frequency ac measurements in solid state 

. Boukamp, B.A.; Raistrick, I.D.; Huggins, R.A. 
(Stanford Univ., CA). pp 1177-180 of Fast ion transport in solids: 
electrodes and electrolytes. Vashishta, P.; Mundy, J.N.; Shenoy, 
G.K. (eds.). New York, NY; Elsevier North Holland, Inc. (1979). 

From Fast ion transport in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

A new technique is described which allows the accurate 
measurement of the electrical impedance of an electrochemical 
system at very low frequencies. The sinusoidal excitation signal and 
the response of the sample are compared over a single period, using 
a small on-line computer, by means of an algorithm based on the first 
term of the Fourier transformed signals. The relationships between 
the amplitudes and phase of the excitation and response are then 
calculated and displayed as a complex impedance. An example is 
given of the application of this technique to the study of the kinetics 
1 the electrochemical injection of lithium into thin tungsten trioxide 

ms. 


32361 Four probe ac bridge conductivity measurements for fast 
ion conductors. Friauf, R.J. (Univ. of Kansas, Lawrence). pp 181-184 
of Fast ion transport in solids: electrodes and electrolytes. Vashishta, 
P.; Mundy, J.N.; Shenoy, G.K. (eds.). New York, NY; Elsevier 
North Holland, Inc. (1979). 

From Fast ion transport in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

The 2 or 3 terminal ac bridge techniques often used for ionic 
conductivity measurements do not allow for lead wire corrections, 
which may be appreciable when sample resistances become less than 
10 Ohm for fast ion conductors. Hence a four probe technique has 
been developed for use with a shielded transformer arm capacitance 
bridge. The principle is straightforward: the average of two bal- 
ances, with reversed connections for standard and sample resis- 
tances, eliminates all lead resistances completely. The method has 
been used at high temperatures on AgBr, where the conductivity 
rises to 1 2~'cm™~', and will be applied to Ag 8-alumina in connec- 
tion with low temperature diffusion measurements. 


32362 Interacting Brownian particles in a periodic medium. 
Bishop, A.R. (Los Alamos Scientific Lab., NM); Dieterick, W.; 
Peschel, I. pp 199-201 of Fast ion transport in solids: electrodes and 
electrolytes. Vashishta, P.; Mundy, J.N.; Shenoy, G.K. (eds.). New 
York, NY; Elsevier North Holland, Inc. (1979). 

From Fast ion transport in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

In superionic conductors a situation can arise where the 
motion of ions cannot be described in terms of a discrete hopping 
process. For treating the low-frequency dynamics a liquid-like model 
defined by a diffusion equation (Smoluchowski-equation) for many 
particles subject to pair forces and to a periodic single particle force 
due to the regular arrangement of counterions is employed. Various 
approximation schemes are used to study the low frequency conduc- 
tivity. Explicit results are given for moderate densities and various 
forms of the pair potential. 
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32363 (DOE/EIA—0203/4) Recent Products of Applied Analy- 
sis, May-July 1980. Issue No. 4. Cleggett, P. (Department of y, 
Washington, DC (USA). Energy Information Administration). 
1980. 25p. NTIS, PC A02/MF AO1. 

This publication, Recent Products of Applied Analysis, is 
from the Office of Applied Analysis. This office is within the Energy 
Information Administration (EIA), US Department of Energy. One 





“ ENERGY RESEARCH ABSTRACTS 


of its responsibilities is to promote a better understanding of the 
Nation's energy situation. In a continuing effort to meet that chal- 
lenge, this listing is provided. It compiles abstracts of Applied 
Analysis reports published since April 1980. This listing is published 
four times a year. 


ENERGY ANALYSIS AND MODELING 


REFER ALSO TO CITATION(S) 31580, 31581, 31582, 32188, 
32197, 32434, 32438, 32443, 32444, 32462, 32481 


32364 (BNL—51138) New York State -analytic informa- 
tion system: first-stage implementation. Allentuck, J.; Carroll, O.; 
Fiore, L. (State Univ. of New York, Stony Brook (USA). Inst. for 
Energy Research; Brookhaven National Lab., Upton, NY (USA). 
National Center for Analysis of Energy Systems). Sep 1979. Con- 
tract AC02-76CH00016. 307p. NTIS, PC A14/MF AOl1. 

So that energy policy by state government may be formulated 
within the constraints imposed by policy determined at the national 
level - yet reflect the diverse interests of its citizens - —~ quantities 
of data and sophisticated analytic capabilities are uired. This 
report presents the design of an energy- Fa ch a ytic system 
for New York State, the data for a base year, 1976, and projections 
of these data. At the county level, 1976 energy-supply demand data 
and electric generating plant data are provided as well. Data-base 
management is based on System 2000. Three computerized models 
provide the system’s basic analytic capacity. e Brookhaven 
Energy System Network Simulator provides an integrating frame- 
work while a price-response model and a weather sensitive energy 
demand model furnished a short-term energy response estimation 
capability. The operation of these computerized models is described. 
62 references, 25 figures, 39 tables. 


32365 (CONF-800835—1) Highlights of the ORNL-model evalu- 

ation methodology and the evaluation of LEAP. Weisbin, C.R.; Als- 
miller, R.G. Jr. (Oak Ridge National Lab., TN (USA)). 1980. "Con- 
tract W-7405-ENG-26. 20p. NTIS, PC A02/MF AOI. 

From Symposium on energy modeling III: dealing with 
energy uncertainty; Chicago, IL, USA (4 Aug 1980). 

This paper describes progress made at the Oak Ridge Nation- 
al Laboratory toward development and demonstration of a method- 
ology for evaluating energy-economic modeling codes and impor- 
tant results derived from these codes. To bolster traditional evalua- 
tion methods with more quantitative procedures of interest to the 
Office of Validation Analysis of EIA, ORNL is applying sensitivity 
theory as part of a comprehensive effort to quantify the importance 
of various data and model parameters to key results of interest. Two 
types of sensitivity-analysis approaches, screening and adjoint per- 
turbation theory, are discussed. Other essential program elements 
described in some detail include computational experience, assess- 
ment of model structure and rationale, and evaluation of the model 
input data. Preliminary findings from application of this approach to 
the Long-Term Energy Analysis Program (LEAP) used in obtaining 
projections (Model 22C) for the 1978 EIA Annual Report to Con- 
gress are presented. 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 31586, 31843, 32391, 32393, 
32404, 32411, 32468, 32478, 32496 


32366 (BNL—51140) Intergroup welfare comparisons using ag- 
gregate consumption data. Jorgenson, D.W.; Lau, L.J.; Stoker, T.M. 
(Brookhaven National Lab., Upton, NY (USA). National Center for 
Analysis of Energy Systems). Aug 1979. Contract AC02- 
76CH00016. 27p. NTIS, PC A03/MF AOl1. 

In this paper, the distributional impact of President Carter's 
domestic-oil-price decontrol program on different groups of house- 
holds in the economy, distinguished by income, age of head of 
household, size of household, region (Northeast, North Central, 
South, and West), residential location (urban/rural), and race 
(white/non-white), is explored. The specific question being ad- 
dressed is: how much additional disposable income (called compen- 
sating variation, which may be negative) should be given to each 
group of household in order that its level of satisfaction remains the 
same as in the absence of the President's decontrol program. By 
comparing these compensating variation numbers across households, 
it is possible to infer the distribution of welfare gains and losses 
among households as a result of the decontrol program. The analysis 
shows that, on the whole, rural households are made much worse off 
than urban households (holding income and other attributes con- 
stant). The white households are made worse off than the non-white 
households (again, holding income and other attributes constant), but 
not by much. In terms of regional impact, the South is best off, 
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followed by the West, followed by the Northeast. North Central 
requires the largest compensation. Low-income households ($8000) 
are hurt much more proportionately than high-income households 
($17,000). The methodology employed is new, is perfectly general, 
and can be applied to the synthetic-fuels program or the conserva- 
tion program or any combination of the two to determine the 
welfare-distribution consequences. 4 references, 9 tables. 


32367 AB oe eo pase Comparing California energy options: an 

of societal scenarios. Consultant report. Carlson, R.C.; 
Harman, W.W.; Rosener, L.D.; Thomas, T.C. (SRI International, 
Menlo Park, CA (USA)). ‘Jun 1980. 65p. California Energy Commis- 
sion, Sacramento. 

The position of the California Energy Commission is difficult 
in that the technical decisions it is called on to make turn out to be 
intimately related to broad societal value-laden choices. Further- 
more, the Commission is called on to act as designated decision 
maker in situations of public controversy wherein the decision tends 
to be a societal-system decision over which no single agency has 
decisive control - even though there may seem to be a designated 
cognizant agency. The scrapping of the Kaiparowits project is cited 
as an example of where none of the key groups involved made the 
final decision; rather, it was a decision of the overall societal system, 
strongly affected by changing cultural attitudes over the 13-year 
lifetime of the project. Many of the situations in which the Energy 
Commission is designated decision maker turn out to have this same 
characteristic, namely, that - regardless of surface appearances - the 
ultimate decision is actually made by the overall societal system. As 
if recognizing these points, the Commission in its second biennial 
report moved in the direction of using what are, in effect, partial 
scenarios (an overall energy-supply strategy) to aid in guiding its 
decisions. This report, by SRI International, simply carries that 
development one or two steps farther in proposing that the Commis- 
sion formally incorporate whole societal scenarios into its decision- 
making process, using them as (1) an aid in creating a decision 
environment conducive to making coordinated energy-related policy 
decisions, and (2) a key inane in a systematic framework for 
making specific energy technology and project decisions. 


32368 (P—300-80-027) California energy futures: two alternative 

scenarios and their energy implications. Carlson, R.C.; Ever- 
ett, S.J.; Harman, W.W.; Krause, K.W.; Levy, S.; Mandel, T.F.; 
Meagher, P.C.; Rosener, L.; Schwartz, P.; Thomas, T.C. (SRI 
International, Menlo Park, CA (USA)). Jun 1980. 194p. California 
Energy Commission, Sacramento, CA. 

America’s ongoing debate about energy has led to an increas- 
ingly comprehensive view of the close links between energy systems 
and most, if not all, social and economic activity. At the same time, 
decisions about energy are moving away from the sole domain of a 
few large private and public organizations. Now they increasingly 
involve many public and private groups, stakeholders with often 
diverse and conflicting perspectives, and individuals of all back- 
grounds and political persuasions. But few analytic tools are both 
broad enough to explain the great complexity inherent in energy 
issues and nontechnical enough to be widely useful for making 
choices. This report, based on an approach using societal scenarios, 
seeks to illuminate California's energy future and the energy choices 
that can be made today by relating them to the broader context of 
social, economic and technological change and the many choices 
individuals make about their lifestyles. Described in this report are 
two alternative societal scenarios of California's future. Their main 
purpose is to describe the range of options Californians have for 
making energy choices and indicate how these are related to other 
choices. Because of a gradual and moderate divergence in values and 
lifestyles, the two scenarios come, over a 70-year period, to two very 
different socieites and energy systems. 


32369 (PNL—28174) Energy industry's involvement in housing. 
Metz, W.C. (Brookhaven National Lab., Upton, NY (USA)). Jul 
1980. Contract AC02-76CH00016. 18p. NTIS, PC A02/MF AOI. 

The energy industry is committing large amounts of capital to 
a wide range of energy development projects. The fiscal conse- 
quences of any schedule delays are mounting, and companies are 
recognizing that it is in their own best interests to invest time and 
capital in socio-economic impact management actions. One of the 
most critical impac’; has been housing - for workers and for the 
community as well. Of the attempts to help alleviate the shortages, 
some have been successful and some have failed; there are still other 
possibilities that have not been conceived or implemented yet. Any 
venture into the housing field that an industry may contemplate must 
be carefully deliberated and the possible consequences noted. 
Whether supply or stimulation initiatives are to be used, the eight- 
step decision checklist should be consulted, other area industries met 
with, worker wants understood, and the advice of local, regional, 
company, and consultant planners solicited in order to ensure com- 
munity future well being and a good quality-of-life for the worker. 
12 references. 
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32370 Interregional energy substitution in manufacturing in the 
United States. Uri, N.D. (DOE, Washington, DC). Energy Convers.; 
19: No. 1, 25-31(1979). 

translog price possibility frontier is applied to a pooled 
sample in order to measure the extent of energy substitution effects 
in manufacturing industries. The results clearly indicate that relative 
changes in energy prices have significant effects on consumption. 
This, in turn, has important implications for public policy. In particu- 
lar, the market system appears better able to deal with exogenous 
shifts in energy supplies than has frequently been assumed in the 
formulation of public policies toward the energy crisis. 12 refs. 


ENVIRONMENT, HEALTH, AND SAFETY 
REFER ALSO TO CITATION(S) 32188, 32373, 32380, 32818, 32819 


32371 (LBL—11177) Legal and institutional aspects of regulat- 
ing intermedia pollution. Entman, R.M. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). May 1980. Contract W-7405- 
ENG-48. 84p. NTIS, PC AOS/MF AO1 

Intermedia pollution is defined here as the creation of new 
environmental impacts by controlling existing ones. DOE asked four 
questions: (1) do the major environmental laws address intermedia 
pollution; (2) does the Environmental Protection Agency (EPA) 
have rules, regulations, and procedures through which it considers 
intermedia questions; (3) do the legislative histories of the laws 
indicate whether Congress intended for the EPA to consider inter- 
media issues; and (4) in what ways do the existing laws and regula- 
tory procedures exacerbate intermedia = The answer to the 
first three questions is yes; much of this report is devoted to 
amplifying and qualifying that response, the rest to answering the 
fourth question. The report frames these issues by asking how we 
can control the adverse environmental i.e., intermedia, impacts of 
EPA itself. A case study of the intermedia implications of recently 
issued air-pollution standards for coal-fired power plants illustrates 
the themes concretely. An analysis of policy alternatives for improv- 
ing intermedia pollution control concludes the study. The major 
problems impending good intermedia policy decisions are: conflicts 
among and fa.lures fully to implement environmental laws; political 
pressures; tendencies of EPA to minimize the adverse environmental 
consequences of its own actions; uncertainties caused by the rudi- 
mentary scientific understanding of intermedia pollution; and limita- 
tions on EPA's organizational ability to handle whatever complex 
intermedia information it does obtain. The final chapter assesses 
three policy responses to these problems: do nothing new; issue an 
incremental prod; and a new law and EPA suffice. Evaluation of 
these alternatives depends on how deficient current practices are 
thought to be. 


32372 (NP—24981) Ordinance for the realization of the Federal 
Act for the Protection Against Nuisances (accident ordinance). (Bun- 
desrat, Bonn (Germany, F.R.)). Feb 1980. 38p. (In German). NTIS 
(US Sales Only), PC A03/MF AO1. 

The Accident Ordinance is concerned with the implementa- 
tion of the Federal Act for the Protection Against Nuisances. It 
defines plants that need to be licensed, dangerous materials, acci- 
dents, and the population hazards involved. It states protection 
duties, and asks for a safety analysis and a publication of the 
accident. It also demands an accident investigation commission. 


NATURAL RESOURCES 
REFER ALSO TO CITATION(S) 31557, 32189, 32523, 32524 


32373 (CED—80-82) Changes in public-land management re- 
quired to achieve Congressional expectations. (General Accounting 
Office, Washington, DC (USA)). 16 Jul 1980. 218p. GPO. 

Report to the Congress by the Comptroller General of the 
United States. 

Public-land managers in the Departments of Agriculture and 
the Interior are having difficulty achieving congressional expecta- 
tions of producing the natural resources the Nation needs - timber, 
grazing forage, minerals, energy, etc. - while protecting the environ- 
ment and conserving sufficient resources for the future. GAO rec- 
ommends legislative and administrative changes which, together 
with agency actions already underway, should lead to: (1) realistic 
assessments of resource supplies and demands; (2) resource-produc- 
tion goals consistent with production capabilities and conservation 
and environmental restrictions; (3) better resource inventories and 
forest- and rangeland-management plans; (4) effective links between 
land-management plans and annual budgets; (5) stronger and more- 
effective programs for regulating public-land users and maintaining 
facilities and resources; and (6) a proper balance between the agen- 
cies’ land-management responsibilities and capabilities. 
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32374 (CONF-800380—, pp 5p, Paper 2) Energy and develop- 
ment. Gururaja, J. 1980. 
From 3. international trade exhibition and congress for oil, 
fie ioe. and process engineering industries; Bombay, India (16 
The developing countries will require higher o—_ 
energy for pion the quality of life. This pete ph an Bing 
goals and strategies for development vis-a-vis those ar eye noe x + moe aes 
countries. Crucial issues in India are listed. brad mh ne 5g a 
the utilization of energy is discussed. Difficulties in choosing the 
technology are pointed out. The problem of integrating several 
alternative enerzy sources in villages is mentioned. Environmental 
issues are considered. (DLC) 


32375 (CONF-800380—, pp 5p, Paper 3) Creation and conserva- 
tion of energy in Japan. Hoashi, K. 1980. 

From 3. international trade exhibition and congress for oil, 

Mar 1980, and process engineering industries; Bombay, India (16 

1 

needs to increase alternatve energy supply by the year 

2000. re the development of new energy sources, Sunshine 

Project was initiated; it covers solar, geothermal, and coal liquefac- 

tion. For conservation of energy, the Moonlight Project was also 

oo Some data on the schedules and budgets are given. 4 tables. 


32376 (CONF-800380—, pp 6p, Paper 7) India’s contribution in 
fulfilling the needs of third countries: present as well as future. 
—* R.C. (Bharat Heavy Electricals Ltd., New Delhi, India). 
1980. 
From 3. international trade exhibition and congress for oil, 
gas, a. and process engineering industries; Bombay, India (16 
ar 
A combiation of skilled manpower, infrastructural develop- 
ment, and a sound industrial base puts India into a position for 
meeting not only the energy needs of developing countries, but for 
assiting them in their all-around development. This paper is confined 
to energy: petroleum, noncommercial energy sources, hydroelectric, 
electrical equipment, etc. (DLC) 


32377 (CONF-800380—, pp 10p, Paper 8) India’s energy needs 
and areas of international cooperation. Wazir, S.N. (Delhi Polytech- 
nic, India). 1980. 

From 3. international trade exhibition and congress for oil, 
om chemical and process engineering industries; Bombay, India (16 

ar 1980). 

India’s energy position is poor because of relatively large 
imports of oil, and r reserves. In the impending energy crisis, 
developing countries will suffer (whether or not it is oil-rich) unless 
international cooperation is forthcoming. Energy consumption pat- 
terns in India are shown in tables. Energy reserves are also analyzed, 
including nonconventional sources (geothermal, solar, etc.). Possible 
areas for international cooperation are explored. (DLC) 


RESEARCH, DEVELOPMENT, 
DEMONSTRATION, AND 
COMMERCIALIZATION 


REFER ALSO TO CITATION(S) 32389, 32475, 32478, 32515 


32378 Pas ya Energy Technology Programs: program 
summaries for 1979. (Brookhaven National Lab., Upton, NY (USA)). 
Dec 1979. it AC02-76CH00016. 48p. NTIS, PC A03/MF 


A0l. 

The Energy Technology Programs in the BNL Department 
of Energy and Environment cover a br range of activities, 
namely: electrochemical research, chemical energy storage, chemi- 
cal heat pumps, solar technology, fossil technology, catalytic sys- 
tems development, space-conditioning technology, and technical 
support/program management. Summaries of the individual tasks 
associated with these activities along with publications, significant 
accomplishments, and program funding levels are presented. 


32379 (DOE/ER—0060) Basic research needs in seven energy- 
related conservation, conversion, transmission and stor- 
age, environmental fission, fossil, geothermal, and solar. t 
of | Energy, Washington, DC (USA)). Jul 1980. 209p. S, PC 
A10/MF AOl. 

This volume comprises seven studies performed by seven 
groups at seven national laboratories. The laboratories were selected 
because of their assigned lead roles in research pertaining to the 
respective technologies. Researches were requested to solicit views 
of other workers in the fields. 


32380 (EPA—600/9-78-023) Federal non-nuclear energy R and 
D program. Public hearing transcript. (Environmental Protection 
Agency, Washington, DC (USA). Office of Energy, Minerals and 
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Industry). Jul 1978. 486p. Environmental Protection Agency, Wash- 
ington, DC. 

Hearings were conducted to examine issues relating to ener; 
development and environmental protection. Sessions on March 29, 
30, and 31, 1978 covered future energy patterns and coal use, energy 
conservation and solar programs, and synthetic fuels and oil shales, 
respectively. 


32381 (NP—25007) Progress report, January 1-December 31, 
1979, (Koeln Univ. (Germany, F.R.). Energiewirtschaftliches Inst.). 
1979. 28p. (In German). NTIS, (U.S. Sales Only), PC A03/MF AO1. 

The Institute submits for the first time a progress report 
covering a whole year, i.e., a period which also corresponds to the 
financial year of the Society for the Advancement of the Institute for 
Energy Management. This annual report will replace the existing 
six-month-reports and will give members of the Society the opportu- 
nity to follow the financial development parallel to the activities of 
the Institute. The — report 1979 gives detailed information on 
the staff and its development, teaching, activities, publications, lec- 
tures, studies, consulting, contacts, and theses. 


32382 (P—102-79-003) Exploring new energy choices for Califor- 
nia: the 1979/80 R and D report to the Legislature. Volume II. Project 

(California Energy Commission, Sacramento (USA)). 
Jun 1979. 111p. California Energy Commission, Sacramento. 

The past, present, and proposed research and development 
activities of the ifornia Energy Commission are described. The 
—_€ development program contains the following elements: solar, 
geothermal, fuels, and special projects. The energy resources conser- 
vation program contains a commercial/industrial element. The regu- 
latory and planning program contains the energy and electricity 
planning element. 


32383 (SERI/RR—744-451) Decentralized energy studies: com- 
pendium of international studies and research. Wallace, C. (Friends of 
the Earth, San Francisco, CA (USA). International Project for Soft 
Energy Paths). Mar 1980. Contract AC02-77CH00178. 73p. NTIS, 
PC A04/MF AOl. 

The purpose of the compendium is to provide information 
about research activities in decentralized energy systems to research- 
ers, government officials, and interested citizens. The compendium 
lists and briefly describes a number of studies in other industrialized 
nations that involve decentralized energy systems. A contact person 
is given for each of the activities listed so that interested readers can 
obtain more information. 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 31620, 31630, 32221, 32261, 
32330, 32334 


32384 (CONF-800380—, pp Sp, Paper 5) Contribution of nucle- 
ar power to India’s energy needs. Kati, S.L. (Rajasthan Atomic 
Power Project, Kalpakkam, India). 1980. 

From 3. international trade exhibition and congress for oil, 

, chemical and process engineering industries; Bombay, India (16 
ar 1980). 

The development of nuclear power in India is reviewed. The 
following plants are discussed: Tarapur, Rajasthan, Madras, and 
Narora. Performance of Tarapur and Rajasthan is also reviewed 
briefly. Cost, safety, and future program are discussed. 4 tables. 
(DLC) 


32385 Turnkey era in nuclear power. Burness, H.S. (Univ. of 
New Mexico, Albuquerque); Montgomery, W.D.; Quirk, J.P. Land 
Econ.; 56: No. 2, 188-202(May 1980). 

The turnkey era is viewed as a temporary deviation from the 
traditional pattern of conventional contracting that arose because of 
the informational problems associated with scaling of nuclear reac- 
tors to commercial size. General Electric’s decision to offer turnkey 
contracts at a cost competitive with coal units was a decision to 
invest in a private demonstration program with prospective quasi- 
rents from later-generation reactors. Competition from Westing- 
house kept turnkey prices at levels that increased investment costs 
for both GE and Westinghouse, and cut into profits in the post- 
turnkey era. The return to conventional contracting was a natural 
development, which occurred as soon as the reactor manufacturers 
had obtained sufficient orders to provide the scaling information 
they required. The return was natural because the incentive struc- 
ture of the regulated utility industry encourages risk taking on the 
part of utilities in their contracting for capital goods. The preference 
of utilities for conventional over turnkey contracts contributed to 
the t-turnkey boom in nuclear orders, which occurred before 

ks and other difficulties caused such massive cost increases 
that the economic merits of nuclear power became questionable. 8 
references, 5 tables. 
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32386 Motorway threat to nuclear . Grove-White, R. 
New Sci.; 85: No. 1198, 840-841(13 Mar 1980). 

The wider implications of Britain's nuclear power programme 
of the recent ruling in the House of Lords against objectors to the 
M40 and M42 motorways are discussed. In combination with the 
UK government's stated intentions this judgement is seen as a move 
toward planning methods more closed and autocratic than those to 
which United Kingdom residents have hitherto been accustomed. 


32387 Ww in Nuclear Power Commission's basis materi- 


eaknesses 
al, Tek. Ukebl.; 126: No. 27, 6(21 Jun 1979). (In Norwegian). 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 32197, 32406, 32517 


WASTE HEAT UTILIZATION 


REFER ALSO TO CITATION(S) 31871, 32187, 32427, 32465, 
32489, 32500, 32501, 32502 


CONSERVATION 


REFER ALSO TO CITATION(S) 31571, 32375, 32391, 32392, 
32399, 32433, 32434, 32442, 32449, 32457, 32462, 32466, 32470, 
32471, 32472, 32473, 32474, 32475, 32484, 32485, 32486, 32496, 
32497, 32507, 32508, 32509, 32510 


32388 (CONF-800380—, pp 9p, Paper 4) Energy conservation- 

problems and perspectives for developing nations, Srinivasan, P.R. 

gy Productivity Council, New Delhi, India); Padrmanabhan, 
' From 3. international trade exhibition and congress for oil, 

om chemical and process engineering industries; Bombay, India (16 
ar 


= 
ile studies of the past indicated a tight coming of omer 
consumption and GNP, longer range indications are that they can 
mutually ae. Developing nations can move forward towards 
achieving significant ag savings in their economics without fear 
of economic stagnation. Conservation policies at the national level 
are difficult to enunciate and the implementation mechanisms have 
to be strengthened. Macro-level economics may not be easily appar- 
ent as unit level economics. If energy conservation is not practiced, 
we would require the development of additional energy supply 
capacity with all of its economic implications. The role of science 
and technology inputs in industrial processes for minimizing energy 
consumption is significant. Sufficient funds should be allocated for 
pursuance of R and D activities in energy conservation and in 
developing alternative energy resources to —— and later 
replace the existing costly transient fuels. A climate to promote 
conservation of energy should formulate policies which lays empha- 
sis On energy conservation strategies rather than soley on energy 
growth issues. The effort should be directed towards energy pro- 
grams that are a judicious mix up of energy and energy conservation 
strategies for achieving economic growth and a reasonable standard 
of living commensurate with the aspirations of the people. In capital- 
scarce economies, an account of the fact that energy conservation 
requires far less investment than energy capital supplies, conserva- 
tion policies must play a central role in the overall framework of 
developing nation’s national energy policies. 


32389 (LBL—11219) Energy conservation and energy decentral- 
ization: issues and . Levine, M.D.; Craig, P.P. (California 


ey | ertearaction 28p. (CONF-800111—5). NTIS, PC A03/ 
AOl. 

From Annual conference of the American Association for the 
Advancement of Science; San Francisco, CA, USA (4 Jan 1980). 

Views are presented of the seemingly paradoxical nature and 
irrationality of the energy system and the decisions that determine its 
evolution. An economic approach to energy decisions, while widely 
espoused and generally believed to be the underpinning of our 
system, appears not to be functioning in very-important areas. The 
result is enormous waste of economic and intangible resources to 
produce energy that could be effectively replaced by energy conser- 
vation at low costs. This inefficiency in the economic system is, in 
the author’s judgment, far greater than is recognized either by the 
public or by experts. They feel it has led to an over-investment in 
centralized energy systems and has discouraged the use of decentral- 
ized systems that could contribute significantly in the near term to a 
lessening of our energy problems. There are some signs that the 
situation is changing, albeit rather slowly. High prices and the 
widespread recognition of the seriousness of our energy problems 
have contribu to an increasing involvement of individuals in 
energy decisions profoundly affecting their future. To achieve an 
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evolution of the energy system in which decentralized technologies 
(and, in the near term, ularly technologies that improve the 
efficiency of energy use) play an important -_ 3 the eee 
must act forcefully. This action needs to recognize and be responsive 
to the powerful discriminatory effect of the economic system, as it is 
presently constituted, against investments in energy conservation. 


SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 31576, 31630, 32364, 32367, 
32368, 32402, 32403, 32407, 32408, 32410, 32435, 32464 


32390 (DOE/CS/54269—01) Emergency fuels utilization guide- 
book. Alternative Fuels Utilization Program. (Southwest Research 
Inst., San Antonio, TX (USA)). Aug 1980. Contract ACO01- 
78CS54269. 193p. NTIS, PC A09/MF AO}. 

The basic — of an emergency fuel is to safely and 
effectively use blends of specification fuels and hydrocarbon liquids 
which are free in the sense that they have been commandeered or 
volunteered from lower priority uses to provide critical transporta- 
tion services for short-duration emergencies on the order of weeks, 
or perhaps months. A wide variety of liquid hydrocarbons not 
normally used as fuels for internal combustion engines have been 
categorized generically, including limited information on physical 
characteristics and chemical composition which might prove useful 
and instructive to fleet operators. Fuels covered are: gasoline and 
diesel fuel; alcohols; solvents; jet fuels; kerosene; heating oils; residu- 
al fuels; crude oils; vegetable ‘oils; gaseous fuels. 


(DOE/SF/12076—1) Energy self-sufficiency for the big 
Island of Hawaii. Final report. Kinderman, E.M.; Duffey-Armstrong, 
M.; Brown, K.D.; Dickenson, R.L.; Jones, J.L.; Meagher, P.C.; Rao, 
M.; Schooley, F.A.; Short, W.D.; Trexel, C.A. (SRI International, 
Menlo Park, CA (USA)). Jan 1980. Contract FG03-78SF12076. 
174p. NTIS, PC A08/MF AO1. 

Analysis and evaluation of the energy needs and ener y 
resources of the Island of Hawaii are presented. Development o' 
Les aed to permit substantial development of the Island's pon 

energy imports are constrained is described. The Island re- 
sources - sun, wind, and geothermal heat - can all supply energy to 
replace imported fuels. The sugar industry, dependent on solar 
energy, is forecast to become a supplier of fuel through the produc- 
tion of alcohol from molasses. Presently, the Island makes use of 
biomass (cane) which contributes about 37% of the Island’s primary 
energy requirements. Chapter III sets forth background data on 
energy consumption; Chapter IV discusses conservation potentials; 
Chapter V describes a wide variety of energy technologies, includ- 
ing status and economics. Chapter VI discusses environmental and 
social aspects of the primary technology, followed by three chapters 
on the scenarios and evaluation methods. Results of community 
evaluation and the accepted scenarios and final implementation plans 
are described. 


32392 (DOE/SF/12076—2) Energy self-sufficiency for the big 
Island of Hawaii. Appendices. Final report. Kinderman, E.M. (SRI 
International, Menlo Park, CA (USA)). Jan 1980. Contract FG03- 
78SF 12076. 231p. NTIS, PC Al1/MF AO1. 

Appendix A lists members of the Hawaii County Energy 
Advisory Committee. Appendix B deals with the energy self-su 
ciency plan for the county of Hawaii (energy demand patterns and 
projections). Appendix C presents background data and analysis of 
conservation in residential, commercial, and industrial sectors with 
notes on electric generation, transmission, and distribution on the 
Island of Hawaii. Additional appendices contain information on 
study contacts; scenarios; letter describing action to be taken for 
study of the scenarios; and model calculations. 


32393 (EPRI-EA—1215(Vol.2)) Analytical framework for eval- 
uating energy and capacity shortages. Final report. Mosbaek, E_J. 
(Faucett (Jack) Associates, Inc., Chevy Chase, MD (USA)). Apr 
1980. 138p. NTIS, PC A07/MF AO1. 
A methodology for estimating shortage cost is presented, 

two examples of shortage costs are given, namely: the 1976-1977 
winter shortfall in natural-gas supply, and a 1978 spot shortage in 
electric power. The methodology shows how to develop a compre- 
hensive estimate of willingness-to-pay to avoid shortages - a total 
comprised of the willingness-to-pay producers, employees, consum- 
ers, and the general public. The 1976-1977 natural gas experience 
indicates that total costs per million Btu's of shortage (i.e., the cost 
for every Mcf of curtailment to non-residential users who are not 
normally curtailed) are $54 and $5 for capacity and energy short- 
ages, respectively. The dielectric power shortage indicates that total 
costs per million Btu's of shortage are $670 (i.e., a cost of $2.30 for 
every kWh of shortage to non-residential users). 


32394 (P—102-80-010) Independent staff energy-demand forecast 
for consideration in the proceedings on the Third Biennial Report. 
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(California Energy Commission, Sacramento (USA)). 3 Jun 1980. 
165p. California ‘gy Commission, Sacramento 
Every two years the state’s major electric utilities submit their 
Srosentte of oaeey Settee Sat Dene Fees op eee. 
report presents Energy Commission staff's independent 
po pow hed of the potential for future growth in demand for electricity 
ee eS eee eee 6 
Report (BR III). It concludes that statewide growth in electricity 
demand from a base year of 1978 to the year 2000 will be 1.75% 
year for sales and 1.64% per year for peak. Electricity demand is 
expected to be as high as forecast in the Commission’s second 
Biennial Report through the 1980's, but then tail off slightly in the 
last decade of the century. Natural demand is forecast to grow 
very slowly, wy annually at 0.5% from 1979-1985 and 0.52% from 
1979-2000. The differences between the new staff forecast and the 
adopted forecast are more oop than they are for electricity. 
The new forecast is 424 CF/day (9.7%) Soe the adopted 
forecast by 2000. The difference is largely due to the higher prices 
now expected for natural gas. This report contains the staff's most 
recent assessment of future energy demand, a comparison of the 
staff's new forecasts and adopted BR II forecasts, and bricf descrip- 
tion of the c in staff's methods since BR II, including sensitiv- 
ity cases and a discussion of major assumptions. 


— (P—500-80-006) Comparative evaluation of nontraditional 
resources. (California Energy Commission, Sacramento 
(USA), Feb 1980. 131p. California Energy Commission, Sacramen- 


This report discusses a method for expanding energy-supply 
planning to yet energy resources not traditionally included, 
such as geothermal, solar, and wind energy, biomass, small hydro- 
electric proj and cogeneration. To illuminate their comparative 
characteristics, the staff employed a rather simply method applicable 
to all the technologies. A composite profile of costs, relative prob- 
ability of implementation, potential for use, timing of implementa- 
tion, and impediments to use was compiled. The analysis is divided 
into time horizons of 1979, 1985, 1991, and 2000. The analysis of 
implementation probability is based on an explicit set of criteria. The 
scoring system is presented in a format that allows reviewers both to 
understand the basis of the ratings, and to test the sensitivity of 
conclusions to alternative assumptions. The report is not intended to 
serve the p of a utility-supply-planning exercise, but rather 
seeks to illuminate policy options and facilitate choices among them. 
Insights from this analysis do, however, contribute to the ability to 
compare nontraditional options to conventional utility resources for 
meeting energy-demand growth. A first application of the method 
has shown that alternative energy sources can a major contri- 
bution to meeting California's energy needs by the year 2000. To 
realize the achievable potential of these new energy sources, howev- 
er, additional actions are required from many groups proceeding on 
multiple fronts. Key actions required to accelerate use of the tech- 
nologies of greatest near-term interest are described. 


32396 Dynamics of energy substitution in California manufactur- 
ing, 1958-1976. Faruqui, A. Palo Alto, CA; Electric Power Research 
Institute (1979). 142p. (NP—25006). 

Thesis. Submitted to Univ. of California, Davis. 

A new approach to analyzing energy substitution in the 
industrial sector is developed. The approach relaxes the assumption 
of a homogeneous capital stock which characterizes most work on 
the subject. Capital plant and equipment purchased in different 
periods are permitted to have different energy- and labor-use charac- 
teristics. The notion of incremental optimization is developed and 
used to derive demand equations for energy, capital, and labor, 
conditional on factor prices and output levels. These equations 
distinguish the new demand for energy, arising from the operation of 
newly purchased capital from the old demand arising from the 
operation of capital purchased in earlier periods. A new interpreta- 
tion of long-run elasticities emerges from the incremental-model 
specification. Unlike short-run elasticities, which can be regarded as 
pure technological parameters, long-run elasticities additionally 
depend on the vintage composition of capital. Thus, they reflect the 
history of factor prices as much as they represent technology. The 
incremental model is successfully estimated for 12 California indus- 
tries at the two-digit SIC code level, using time series data over the 
1958-1976 time frame. For comparability, traditional static and dy- 
namic models which do not distinguish between capital vintages are 
also estimated over the same data base. Short-term energy-substitu- 
tion elasticities are found to be roughly similar across the increment- 
al and traditional specifications. Long-term substitution possibilities 
differ considerably, however; not only the magnitude but also the 
sign of the long-run elasticity, such as that between energy and 
capital, is observed to be sensitive to the choice of model specifica- 
tion. 102 references, 6 figures, 21 tables. 


Role of basic research in energy development. Kane, J. > 
(Dept of Energy of Ener; Beye DC). pp 7-13 of Fast ion 
and electrolytes. Vashishta, P.; Mundy, J. N: 
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Shenoy, G.K. (eds.). New York, NY; Elsevier North Holland, Inc. 
(1979). 

From Fast ion transport in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

The United States problem number one is the momaeen poe 
of readily available energy. This is causing severe economic ¢ifficul- 
ties with Americans, who refuse to live within their energy means, 
and to the developing world, which has insufficient means to live 
within. The second problem is one of very difficult time constants. 
The supply of cheap and convenient fuels we now rely on is finite, 
and we face the very real and difficult problem of bringing on the 
new source in time to permit a smooth transition from current 
depleting sources. Our energy system is huge, expensive and perva- 
sive. To change it from its current reliance on gas and petroleum to 
the new sources will require enormous effort, and a corresponding 
long lead time. All new sources of energy will be very — in 
comparision with today’s energy costs. All have very difficult tech- 
nical problems. Along with this need for new sources of supply, 
there is the need to totally reconfigure the ways in which Americans 
use energy. America developed when energy was cheap; it is not 
surprising that we consume inefficiently. Yet redesigning the end-use 
part of the energy system is also a process of long time constants. 
The sum of all these requirements is nothing less than a total 
restructuring of our energy system, in some ways, our lives. To do 
this in time, and at an ultimate cost, both economic and environmen- 
tal, that we can afford will challenge all parts of our society, 
including the scientific enterprise. The role of basic research is to 
examine carefully the scientific opportunities related to the impedi- 
ments to new sources, the difficulties with present ones, and ineffi- 
ciencies in the ways we consume. Some of the more critical research 
needs in the different areas of technology are reviewed, and benefits 
such research could bring are illustrated. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 31492, 31577, 31618, 31787, 
32364, 32366, 32372, 32389, 32411, 32456, 32503 


32398 (CONF-800380—, pp 4p, Paper 1) India’s energy needs. 
Prasad, N.B. 1980. 

From 3. international trade exhibition and congress for oil, 
gas, chemical and process engineering industries; Bombay, India (16 
Mar 1980). 

Only a small portion (15%) of India’s commerical energy 
requirements is imported, but this import accounts for nearly 75% of 
total imports. Noncommercial energy (firewood, agricultural waste, 
cow dung) will still have an important role in the future. The major 
thrust of India’s energy policy should be to ensure that energy will 
not be a constraint to economic growth, and to increase the per 
capita energy consumption. In the future, hydroelectric and nuclear 
power will become increasingly important. Solar energy will also be 
utilized. (DLC) 


32399 (P—160-79-002) Warren-Alquist State Energy Resources 
Conservation and Development Act, Public Resources Code Section 
25000 et seq. (California Energy Commission, Sacramento (USA)). 
Dec 1979. 109p. California Energy Commission, Sacramento. 

Incorporated are all amendments to the Act through 1979. 

The text of the Act is presented, and all amendments to the 
Act through 1979 are included. The 12 chapters are: Title and 
General Provisions; Definitions; State Energy Resources Conserva- 
tion and Development Commission; Planning and Forecasting; 
Energy Resources Conservation; Power Facility and Site Certifica- 
tion; Research and Development; Energy Shortage Contingency 
Planning; State Energy Resources Conservation and Development 
Accounts; Enforcement and Judicial Review; Gas Appliances; and 
Solar Shade Control. 


FOSSIL FUELS 
REFER ALSO TO CITATION(S) 31582 


COAL 


REFER ALSO TO CITATION(S) 31458, 31492, 31512, 31538, 
31543, 31553 


32400 (DOE/EIA—0173(79)/2) Annual report to Congress. 

Volume 2. Data. (Department of Energy, Washington, DC (USA). 

Pen | Information Administration). 1979. 279p. NTIS, PC A13/ 
AOl. 


Data on the total energy picture of the USA for 1979 are 
presented. Also included are data on international energy resources 
and movements of petroleum and natural gas. A list of energy 
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equivalents has been provided. Many current and historical features 
of the energy scene are presented. Energy supply, disposition, pro- 
duction, consumption, and trade are covered. Financial data are 
included. Subsection titles include: petroleum and natural gas re- 
sources, exploration, development, and reserves; petroleum supply 
and disposition; natural gas supply and disposition; coal supply and 
disposition; electricity supply and disposition; nuclear power supply 
and disposition; solar and geothermal energy; and miscellaneous 
energy indicators (motor vehicle registrations, home heating, etc.). 
(DC) 


PETROLEUM 


REFER ALSO TO CITATION(S) 31557, 31569, 31570, 31571, 
31576, 31577, 31578, 31579, 31580, 31581, 31586, 32400 


32401 (CONF-800380—, pp 6p, Paper 6) Stretching the last 
drop of crude oil: a need for optimization of global production and 
consumption of oil. Shah, D.O. 1980. 

From 3. international trade exhibition and congress for oil, 
gas, chemical and process engineering industries; Bombay, India (16 
Mar 1980). 

A blueprint is offered for the optimum production and con- 
sumption of oil, including desired changes in the Government 
energy policy, R and D planning, management philosophy, and 
attitude of people towards energy and material resources. Enhanced 
oil recovery from reservoirs is mentioned. (DLC) 


32402 (DOE/EIA—0102/49) Base case projections of petroleum 
supply/demand the first quarter of 1980. Dwyer, C.; Kilgore, 
W.C.; Morlan, T.H.; Nelson, E.L. (Department of Energy, Washing- 
ton, DC (USA). Energy Information Administration). Mar 1979. 
30p. NTIS, PC A03/MF AOl1. 

This memorandum was prepared to provide quarterly break- 
downs of petroleum supply and demand projections issued previous- 
ly for the full year 1979. The purposes of the study and analysis are: 
(1) to provide low and high short-term projections reflecting expec- 
tations prior to the curtailment of Iranian oil exports, (2) to estimate 
the extent and the impacts of the Iranian cutback with emphasis on 
the effects on the United States, and, (3) to collect very recent 
information on the US petroleum situation during the shortage and 
analyze impending problems as the shortage continues. 


32403 (DOE/EIA—0103/22) Alaskan hydrocarbon supply 
model: description. (Department of Energy, Washing- 
ton, DC (USA). Energy Information Administration). Jan 1979. 77p. 
NTIS, PC A0S/MF AO1. 

The Alaskan Hydrocarbon Supply Model is a computer-based 
forecasting model which makes mid-term projections of Alaskan 
production of crude oil, natural gas and natural gas liquids. It also 
addresses questions concerning the effect on supply of resource 
availability, the construction of new pipelines, and governmental 
policies on leasing. The model uses different price levels to generate 
a set of supply curves for both onshore and offshore production. 
These curves cover 40 to 50 supply regions. The forecasting time 
horizon is 40 years in five-year increments. The modeling approach 
relies upon two major submodels. A resource submodel establishes a 
set of production possibilities. An integrating submodel then uses 
economic factors to decide which resources to develop and which 
pipeline links to build or expand at any given time. This submodel 
employs mixed-integer linear programming to project actual produc- 
tion and pipeline construction as a matter of cost minimization. The 
model's data base includes an extensive description of the geology 
for different supply regions. This includes the number of structures 
per region; distributions describing structure depth, structure size, 
and sedimentation for offshore areas; the physical characteristics of 
possible pipeline routes; and the volume of proved reserves. Also 
part of the data base are pipeline capacities and the costs to construct 
different pipeline links. Sources for the data are the US Geological 
Survey, State of Alaska energy reports, and engineering and cost 
estimates developed by consultants. The Alaskan Hydrocarbon 
Supply Model is part of the Mid-Term Energy Forecasting System 
(MEFS). Its output becomes part of the data base for the Mid-Term 
Energy Market Model (MEMM). 


NATURAL GAS 


REFER ALSO TO CITATION(S) 31557, 31577, 31586, 31589, 
31608, 32400, 32403 


OIL SHALES AND TAR SANDS 
REFER ALSO TO CITATION(S) 31618 





OCTOBER 31, 1980 


HYDROGEN AND SYNTHETIC FUELS 
REFER ALSO TO CITATION(S) 31492, 31731 


ELECTRIC POWER 


REFER ALSO TO CITATION(S) 31452, 31739, 31767, 31768, 
32195, 32207, 32393, 32394, 32399, 32400, 32416, 32437 


32404 (DOE/RG/04134—T1) California Marginal-Cost-Pricing 
Project. (California Energy Commission, Sacramento (USA)). Sep 
1979. Contract FB0O1-77RG04134. 133p. NTIS, PC A07/MF AOl. 
This report provides a detailed analysis of methods to quanti- 
fy the marginal costs of electricity supply. The nine-point criteria 
used include measurement of marginal costs that are consistent with 
economic theory, and determination of the applicability of the 
method and results in regulatory proceedings. The report examines 
methods which cover a wide range of potential cost-measurement 
techniques, including linear-programming models of utility systems, 
production functions, and simple models based on identification of 
marginal units. These methods were generally found to be unaccep- 
table because they do not calculate marginal costs of a specified 
demand increment, and do not adequately reflect the utility's plan- 
ning process. Furthur research is described that will attempt to 
develop more-acceptable marginal-cost estimates in rate proceed- 
ings. 29 references, 21 figures, 28 tables. 


32405 (EPRI-EL—1198(Vol.1)) Research into load forecasting 
and distribution planning. Final report. Northcote-Green, J.E.D.; 

Cummings, A.B.; Wall, D.L.;Wilreker, V.F. (Westinghouse Electric 
Corp., Pittebur h, PA (USA). Advanced Energy Systems Div.; Salt 
River oo. hoenix, AZ (USA)). Aug 1980. 60p. NTIS, PC ‘A04/ 
MF AOl. 

The overall objectives of this research project are to: (1) 
investigate methods for improvement of the re of distribu- 
tion loads for short- and long-range planning, and (2) develop a 
model to facilitate the analysis of alternatives in short- and long- 
range distribution-planning studies. These research objectives were 
accomplished through a two-phase project. Phase one investigated 
small-area load-forecasting/methods and data requirements, and re- 
sulted in two forecasting/computer programs; TREND and MUL- 
TIVARIATE. Both porgrams were extensively tested at the Salt 
River Project and Pacific Gas and Electric Company. Phase two 
investigated the structure of a planning model that could use opti- 
mization techniques, and resulted in a modular computer program, 
the Unified Distribution Planning Model, which received extensive 
testing on the Salt River System. In accomplishing the project 
objectives, certain program limitations and research to improve the 
results were determined. The most-significant addition to this work 
would be the development of a program (Urban Model) for the 
forecasting of future control wartitiies or MULTIVARIATE. In the 
distribution modeling phase, improvements to the optimization algo- 
rithms and to the user orientation of the UDPM would be invalu- 
able. This volume highlights the major developments and philos- 
ophies of the project, which are explained in great depth in the 
succeeding two volumes. Documentation of all the computer pro- 
grams is under separate cover. 


32406 (EPRI-EM—1423) Evaluation of load-management sys- 
tems and devices: technical planning study TPS 78-807. Final report, 
June 1980. (EUS, Inc., Pittsburgh, PA (USA)). 1980. Contract W- 
7405-ENG-26. 195p. NTIS, PC A09/MF A0O1. 

This report presents the results of a first-order evaluation of 
those Communication and Load Control (C and LC) and Thermal- 
Energy-Storage (TES) systems which have been used sufficiently to 
scp the minimal cost and performance data required for such a 
irst-order evaluation. A total of five generic types of remote C and 
LC systems, 3 types of local control devices and 8 types of thermal 
storage systems are examined. A costing analysis is developed for 
each system or device preceded by a discussion of its technical and 
operational characteristics. Payback figures are derived for the ther- 
mal-storage systems based on uniform operational scenarios under 
two basic rate structures. The report includes preliminary conclu- 
sions as to the present and future feasibility of the various systems 
and recommendations for further research and development that 
would improve the feasibility of C and LC or TES. 


32407 (P—102-79-015) Assessment of electric-utility supply 
plans, 1978-2000. Simon, G.; Hargan, G.; Patel, V.; Wong, E. (Cali- 
fornia Energy Commission, Sacramento (USA)). Nov 1979. 233p. 
California Energy Commission, Sacramento. 

The Warren-Alquist Act requires the electric utilities to 
submit 20-year load forecast and resource plans every two years. 
The law requires the Commission to evaluate the probable service 
area and statewide, environmental, and economic impact and the 
health and safety aspect of constructing and operating the facilities 
proposed. In addition, the Commission must evaluate reasonable 
alternative technologies to those proposed facilities. This report 
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presents the staff's analysis of the feasibility and implications of 
supply plans formulated by the state's electric utilities to meet their 
forecasted electricity demand. It presents a summary of the utilities’ 
supply i plans, the factors by which the utilities’ supply plans are 
uated, staff's conclusions on a statewide basis with some utility- 
specific recommendations, and lastly, a utility-by-utility detailed 
analysis. It also forms the basic critique of the utilities’ resource 
and establishes the foundation for examination of alternatives. 
alternatives are evaluated in a te report, Energy Futures for 
Sep aan Two Scenarios, 1978- . The analysis of the utilities’ 
load forecasts is also me in a separate document entitled 
California Energy Demand, 1978-2000: A Preliminary Assessment 
pebtihed in Aameed 1979. 16 figures, 65 tables. 


32408 (P—102-80-005) Assessment of electric-utility supply 
plans, 1978-2000. (California Energy Commission, Sacramento 
om, s Jan 1980. 259p. California Energy Commission, Sacramento. 
An assessment of the utilities’ forecasts of future electricity 

supply is presented. An analysis of the demand forecast is contained 
in a separate document. California Energy Demand 1978 to 2000: A 
preliminary Assessment (August 1979). An evaluation of the feasibil- 
ity and implications of suppl so formulated by the State's 
electric utilities, to meet their forecasted demand is presented. The 
nee is a — of the supply plans; therefore, it establishes the 
foundation for the examining alternatives. Utility resource plans and 
underlying supply Las lanning assumptions were submitted between 
March and pay 1978 for evaluation, but updated resource of 
ey cabenes ban een GO on Ean ae _ 
were evaluated from utilities (PG and E, SCE, S$ and E, 
yee tig Sacramento Municipal Utility District); cities (Burbank, 
Anaheim, Glendale, Pasadena, Riverside); Northern California 

rr! Agency; Modesto Irrigation District; Turlock I Dis- 
et; Imperial Irrigation District; and d Department of ater Re- 


32409 Apart) Summary of major electric utilities 9 
vised demand forecasts and resource plans. Hargan, G.; Patel, V 
Morse, D. (California Energy Commission, Sacramento (USA)). 
Aug 1979. 24p. California Energy Commission, Sacramento. 

This summary compares revised data with corresponding data 
submitted in 1978 under the Common eeocesting, Seeeeeay: -H 
(CEM-II) by four California utilities - Southern ifornia Edison; 
Los Angeles Department of Water and Power San Diego Gas and 
Electric; oy Pacific Gas and Electric. Table 1 is a statewide 

summary of the updated forecasted peak demand compared to the 

CEM II forecast for the four utilities. Also shown on Table 1 is a 

statewide summary of the installed capacity of the existing system 

se all planned capacity additions for the period 1979 through 1991 
or both CFM II and the revised resource plans. The co 


responding 
data for each individual utility is shown in Tables 2 through 5. Each 
utility forecasted a lower peak demand compared to its previous 
CEM II forecast. 


32410 (P—300-80-023) Synopsis of the energy-demand forecast- 
ing/peer-review aske, M.R. (California Energy Commis- 
sion, Sacramento (USA)). Jun 1980. 10p. (CONF-800245--(Absts.)). 
Commission, Sacramento. 
y demand forecasting peer review workshop; 
Sacramento, CA, 8A (28 Feb 1980). 

The synopsis reviews the workshop proceedings and the 
conclusions drawn from the February 1980 workshop to examine the 
electricity demand forecasts of Pacific Gas and Electric, Southern 
California Edison Company (SCE), and the California State Energy 
Commission. Two major areas of consensus were apparent from 
extended discussion by all pa present. First, the CEC end-use 
forecasting model was signi tly superior to the macro-econome- 
tric approach for long-term base-load power-plant siting, and 
second, all participants asked for better documentation of the CEC 
model. 


32411 (P—500-80-007) Testimony on Bcaneville Power Adminis- 
tration rates and policy: November 1978, May and August 1979. 
(California Energy Commission, Sacramento (USA)). 1980. 107p. 
California Energy Commission, Sacramento. 

This publication includes four petitions of the California 
Energy Commission Chairman and staff opposing Bonneville Power 
Administration (BPA) discriminatory rate increases on surplus Fed- 
eral hydroelectric energy sold to California utilities. Effective De- 
cember 21, 1979 BPA increased these rates by 400% from 3 mills 
(tenths of a cent) per kWh to 15 mills, based upon half the estimated 
cost of oil generation of California utilities. This rate increase will 
cost California consumers over $160 million per year at 1979 oil 
fate ne escalating as oil prices rise in the future. All other BPA rates, 

those to the aluminum industry (consuming over one- 
unt of BPA’s power), will remain cost-based at the lowest rates 
in the United States. Northwest and aluminum company hago i 
rise by only about 80% because revenues from ifornia 
ised io reduce them below cost, according to one of the petions 
Additional transmission interties are required between the Pacific 
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Northwest and Southwest (California, Nevada, and Arizona) to 
utilize fully the surplus Federal hydroelectric energy and summer 
peaking capacity. The new discriminatory rates and BPA policy 
vitiate against the early construction of these vital oil-saving inter- 
ties. 


32412 (PCTR—93-80) Stochastic optimal energy dispatch. Vi- 

viani, G.L. (Purdue Electric Power Center, Lafayette, IN (USA); 

Purdue Univ., Lafayette, IN (USA). School of Electrical Engineer- 

ing). May 1980. Contract AS02-77ET29102. 256p. (TR-EE—80-17). 
S, PC Al2/MF AOl. 

Thesis. 

A method to incorporate the effects of uncertain parameters 
into optimal energy dispatch of electric power systems is presented. 
An efficient algorithm is presented, which is a direct extension of 
existing methods of analysis. The method employs an initial operat- 
ing point by a second order optimization procedure. Effects of 
uncertainty on the optimum solution are modeled by a first order 
linearization. The statistics of the changes in the control vector are 
calculated and utilized in a Gram-Charlier series type A representa- 
tion of the p.d.f. of the changes of the control vector. Various 
properties of the Gram-Charlier series type A are studied and a 
transformation is developed which improves the accuracy of the 
truncated Gram-Charlier series. Hence, the GCA series capabilities 
as a model for general p.d.f.’s is enhanced. Desired probabilities of 
events are calculated by direct application of the truncated GCA. 
An example demonstrates the suitability of this method for applica- 
tion to actual power systems. 


32413 (PCTR—94-80) Forecasting ahead higher order 


sq i . 
Power Center, Lafayette, IN (USA); Purdue Univ., Lafayette, IN 
(USA). School of Electrical Engineering). May 1980. Contract 
AS02-77ET29102. 145p. (TR-EE—80-19). NTIS, PC A07/MF AO1. 

Thesis. 

Conventional load forecasting involves the prediction of the 
expected value of the demand of an electric power system. The 
expected value of a quantity which is subject to uncertainty does not 
fully characterize that quantity. In this thesis the one-step-ahead load 
value is calculated using a least square estimator which relies on 
previous load measurements. Subsequently, the load values are treat- 
ed as an ensemble of random variables with calculable statistical 
moments. Calculating these moments will enable one to predict the 
entire one-step-ahead probability density function of the load using 
Gram-Charlier series Type A. From this density function, a wide 
variety of statistical quantities may be calculated: the mean value, the 
probability that the load will exceed some threshold, conditional 
probabilities (under special conditions such as negative generation 
margin), and conditional expectations. 


ELECTRIC POWER GENERATION 


REFER ALSO TO CITATION(S) 31738, 31740, 31741, 31742, 
31743, 31744, 31745, 31746, 31747, 31748, 31749, 31750, 31751, 
31752, 31753, 31754, 31755, 31756, 31757, 31758, 31759, 31760, 
31761, 31762, 31763, 31764, 31765, 31766, 31769, 31770, 32188 


ELECTRIC POWER TRANSMISSION AND 
DISTRIBUTION 


32414 Two-way data communication between utility and custom- 
er. Lihach, N.; Blair, W. EPRI J; 5: No. 4, 16-19(May 1980). 

Distribution automation is the remote control of the distribu- 
tion network that carries power from local substations to customer 
meters. The system, which seems to be feasible for the near future, 
provides two-way communication between utility and customer; not 
only must the utility operator be able to issue commands to automat- 
ed equipment but the customer’s meter must be able to answer the 
contreller, reporting status and relaying data. Although there are 
other available, three types of communication systems are being 
investigated at present as the most feasible: power line carrier, 
telephone, and radio. Each system has its own special capabilities 
and limitations. Hybrid systems (two or more different communica- 
tion systems) are also a possibility. Besides fault location and service 
restoration, distribution automation could facilitate time-of-day me- 
tering, load control, voltage control, and even meter reading. Most 
aspects of this two-way communication are accepted as beneficial by 
the customer; load control, however, which could selectively inter- 
fere with major appliances like water heaters, air conditioners, etc., 
during peak demand by selectively switching them off to level peak 
loads, might not be so readily acceptable. (SAC) 
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CONSUMPTION AND UTILIZATION 


REFER ALSO TO CITATION(S) 32370, 32377, 32396, 32434, 
32435, 32438, 32443, 32444, 32461, 32464, 32476, 32481, 32486 


32415 (UCID—18760) California energy flow in 1978. Briggs, 
C.; Borg, I.Y. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). Aug 1980. Contract W-7405-ENG-48. 20p. NTIS, PC 
A02/MF AOl1. 

In 1978 California's total energy use was very close to that of 
1977. All forms of transportation consumed 40% of all energy used 
as contrasted to 26% for the nation as a whole for the same year. 
Compared to 1977, California's use of hydroelectric power increased 
three-fold as the direct result of the end of the 1976 to 1977 drought. 
Oil, gas, and electricity usage changed by small measure, + 1.6%, - 
5.8% and +3.6%, respectively. Oil and gas freed by the increased 
hydroelectric potential was used by other end-use sectors in the state 
with transportation taking the largest share. Consumption in that 
sector increased by approximately 11%. A conspicuous change in 
1978 was the new mix of crude oil sources. Domestic California 
production was essentially stable at 19% of the total; foreign imports 
chiefly from Indonesia fell 50%; interstate shipments chiefly from 
Alaskan North Slope more than doubled. Natural gas supply sources 
and uses were similar to those of 1977. Industrial use of natural gas 
appears to have fallen: There is some indication of fuel switching to 
fuel oils, relocation of industry to other states and conservation in 
response to escalated fuel prices. Coal continues to be an insignifi- 
cant fuel in California. Geothermal contributed less than 2% to total 
transmitted electricity. The comparable figure for nuclear energy is 
4% and for imported power from other states, 20%. 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 32395 


32416 (P—500-80-008) Exploring new choices for California: the 
1980/81 Report to the Legislature. (California Energy Commission, 
Sacramento (USA)). Feb 1980. 112p. California Energy Commission, 
Sacramento, CA. 

The major portion of the California Energy Commission’s 
energy commercialization activities is contained in two programs, 
the Energy Development Program and the Regulatory and Planning 
Program. The Energy Development Program accelerates the use of 
alternative energy resources and technologies which are available 
for near-term application in California. A variety of mature and 
economically viable resources indigenous to the state, such as geo- 
thermal steam and hot water, agricultural and forestry residues 
(biomass), solar energy, and hydroelectric resources are being pur- 
sued. Advanced energy technologies and technologies not yet 
proven economically, such as large-scale wind electric conversion 
technologies, solar electric applications, and geothermal binary con- 
version systems are being evaluated. The Commission’s program is 
designed to complement the R and D and commercialization activi- 
ties of the Federal government, California utilities, private industry, 
and other outside groups by concentrating on areas of significant 
statewide interest that are not adequately covered by these other 
organizations. The Commission’s Regulatory and Planning Program 
is responsible for the certification of proposed power-plant sites and 
related facilities in the state. The program is intended to assess the 
need for, desirability, and acceptability of new energy-facility sites. 
The program evaluates generation and nongeneration technologies 
and analyzes options for resolving fuel and energy problems in order 
to present recommendations for action. 


SOLAR 


REFER ALSO TO CITATION(S) 31778, 31785, 31787, 31793. 
31871, 31876, 31988, 32037, 32038, 32460, 32759 


GEOTHERMAL 


REFER ALSO TO CITATION(S) 32065, 32066, 32067, 32068, 
32069, 32070, 32071, 32072, 32073, 32074, 32075, 32104, 32109 


32417 (P—800-79-004) Geothermal Advisory Committee to Cali- 
fornia State Enery Resources Development and Conservation Commis- 
sion. Final . (California Energy Commission, Sacramento 
(USA)). Jan 1979. 69p. California Energy Commission, Sacramento. 

The substance of the open public meeting held by the Geo- 
thermal Advisory Committee between April 1978 and January 1, 
1979 to discuss California’s developing geothermal resources and the 
Committee recommendations which grew out of them are reported. 


(MHR) 
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OTHER 


REFER ALSO TO CITATION(S) 31717, 31838, 31840, 31841, 
31842, 31849, 32164, 32400, 32469, 32493 


32418 (NCEI—0015) Future of alcohol fuels. (North Carolina 
ro ad Inst., Research Triangle Park (USA)). 25 Apr 1980. 27p. 

Synthetic fuels will soon be produced from coal in the US to 
replace imported petroleum. Methanol from coal is probably the 
least expensive synthetic liquid and is also a good motor fuel, both as 
a 10% mixture in gasoline and s mag The current interest in 
ethanol and gasohol supports a logical first step in a planned pro- 
gram for methanol to replace gasoline in spark plug engines in the 
US. The path which is outlined in this paper would probably require 
twenty-five years to complete. A national decision to follow this 
path could greatly strengthen the current US position in dealing 
with OPEC nations. North Carolina as well as other states could 
play a useful role in initiating such an effort. 


32419 Sugar crops for fuel alcohol. Irvine, J.E. Houma, LA; 
Sugarcane Field Laboratory (1980). 4p. (CONF-800526—2). 

From Alcohol alternative conference; Chicago, IL, USA (1 
May 1980). 

The use of alcohol rather than petroleum as a fuel source 
would require a large amount of land and suitable crops. Acerage 
now in use for food crops and animal production in the USA is 
given. The author presents alternatives to present land use in order 
to free acreage for energy crops such as sorghum, sugar beets, and 
sugar cane. (DC) 
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MHD GENERATORS 


DESIGN AND DEVELOPMENT 


32420 (DOE/ET/15518—1) Key contributions in MHD power 
generation. Semi-annual report, December 1, 1978-May 31, 1979. 
Louis, J.F. (Massachusetts Inst. of Tech., Cambridge (USA). Energy 


& 
Lab.). Jun 1979. Contract ACO1-79ET15518. 367p. NTIS, PC A1l6/ 
MF AOl1. 
Research and development on open-cycle coal-fired MHD 
generators at MIT is reported. Separate abstracts were prepared for 
progress reported on the four tasks. (WHK) 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 32420 


32421 (DOE/ET/10815—T1) Interelectrode insulator develop- 
ment for the UTSI MHD generator. Topical report. White, M.K. 
(Tennessee Univ., Tullahoma (USA). Space Inst.). Oct 1979. Con- 
tract AC02-79ET10815. 37p. NTIS, PC A03/MF A0O1. 

For successful operation of an MHD generator, the elec- 
trodes must be separated by a dielectric material capable of with- 
standing temperatures of several hundred degrees (centigrade) as 
well as erosion, chemical attack and penetration by slag and seed 
compounds. The insulators must also either seal the interelectrode 
gap from gas leaks to the channel exterior, or be used in conjunction 
with a gasket. The UTSI approach has been to use commercially 
available insulating materials that are easily workable, such as ceram- 
ic felts and textiles with appropriate treatments to enhance thermal 
conductivity and reduce moisture absorption and gas permeability. 
In two series of tests on numerous insulator systems under actual 
MHD run conditions, the best results have been shown by a woven 
leached silica cloth (Refrasil) coated with a commercial boron 
nitride slurry. Insulators made of solid plate boron nitride and also of 
boron nitride strips backed up with a gasketing material have also 
given promising performance. Results are presented and discussed. 


32422 (DOE/ET/15518—1, pp 229-324) Electrode module de- 
velopment and testing. Jur 1979. 

In Key contributions in MHD power generation. Semi-annual 
report, December 1, 1978-May 31, 1979. 

The ternary systems SrZrO3-LaFeO3-SrFeO/sub 3-5/ and 
SrZrO3-LaFeo 5 Cro sO3-SrFeo sCro sO/sub 3-5/ were investigated as 
possible electrode materials for coal-fired MHD generators. Phase 
diagrams were completed and electrical conductivity and Seebeck 
voltage measurements were made over a wide range of oxygen 
partial pressures. Some dielectric breakdown measurements have 
been made at room temperature and elevated temperature for four 
materials. Work has begun toward setting up a clean fired burner 
and associated equipment to test insulators with an imposed thermal 
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ient. Progress on the design and construction of the MIT MHD 
imulation Facility is reported. (WHK) 

32423 (DOE/ET/15518—1, pp 325-355) Coal combustion stud- 
ies. Jun 1979. 

In Key contributions in MHD power generation. Semi-annual 
report, December 1, 1978-May 31, 1979. 

Progress on the kinetic modelling of the 2 combustor 
for a coal-fired MHD generator is reported. The subtasks 
involve pyrolysis, ash vaporization, and model development. In the 
 S saay on experiments, the major effort has been expended on modi- 
ying the sample collection equipment in order to permit aa 
of soot from char in the pyrolysis experiments. The probe 
ment has been completed approximately two months behind — 
ule. Pyrolysis experiments with the new probe are to be initiated 
during the next quarter. Ash vaporization kinetics have been deter- 
mined over a temperature range of 2000 to 3000°K in collaboration 
with a parallel program on an EPRI project. The data on ash 
vaporization kinetics and literature data on the Co2-C, H2O-C, OH- 
C, and O-C have been used to refine the char combustion equations 
and to include ash vaporization in the system model. 


DUCT ENGINEERING AND FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 32420 


32424 (ANL/MHD—80-4) US U-25 channel performance analy- 
sis. Doss, E.; Pan, Y.C. (Argonne National Lab., IL (USA)). oy 
1980. Contract W-31-109-ENG-38. 103p. NTIS, PC A06/MF A 

The results of an ANL computational analysis of the ont 
ance of the US U-25 MHD channel are presented. This channel has 
gone through several revisions. The major revision occurred after it 
had been decided by the DOE Office of MHD to operate the 
channel with platinum-clad copper electrodes (cold), rather than 
with ceramic electrodes (hot), as originally planned. This work has 
been performed at the request of the DOE Office of MHD and the 
US U-25 generator design Review Committee. The channel specifi- 
cations and operating conditions are presented. The combustor tem- 
perature and thermodynamic and electrical properties of the 
are computed, and the results are discussed. The MHD 
performance has been predicted for different opera conditions. 
Sensitivity studies have also been performed on the effects of mass 
flow rate, surface roughness, combustor temperatures, and loading 
on the channel performance. 


32425 (DOE/ET/15518—1, pp 14-124) Arcing phenomena in 
MHD generators. Jun 1979. 

In Key contributions in MHD power generation. Semi-annual 
report, December 1, 1978-May 31, 1979. 

The principal experimental results obtained relate to the 
mechanisms of current transport to clean (non-slagged) electrodes. 
Voltage drops on anode _ cathode walls were measured at aver- 
age current densities as high as 2.5 A/cm? at plasma and electrode 
wall conditions smilar to those of a commercial scale MHD gener- 
ator. Visual observation of the stainless steel electrode surface indi- 
cated the absence of transverse arcs on anodes for all conditions and 
showed cathode arc spots for all but the lowest currents. Measured 
anode voltage drops were compared with values predicted by a 
boundary layer code. In addition to solving the continuity, momen- 
tum and energy equations for the heavy gas, the program solves the 
continuity equation for the electrons, including the effects of elec- 
tron-ion kinetics. Electron temperature elevation was estimated, but 
not included in the detailed calculation. Results of these comparisons 
are presented in the progress report and provide a guide for the 
continued efforts in this subtask. Preparations for a second experi- 
ment have progressed significantly. Slagged-wall related work has 
progressed A to areas: (a) the slag polarization effects; and (b) the 
structure and effects of ripples on slag flow. A literature survey has 
been conducted, on the conduction mechanisms through molten slag, 
and the effects associated with it. A discussion is included of the 
likely prevailing mechanisms, and a simplified electron-hole-positive 
ions-negative ions model is described which shows the effect of 
oxygen potential on these mechanisms. Experiments have been initi- 
ated, with only low-temperature, solid state results obtained so far. 


32426 (DOE/ET/15518—1, pp 125-228) Open cycle disk gener- 
ator program. Jun 1979. 

In Key contributions in MHD power generation. Semi-annual 
report, December 1, 1978-May 31, 1979. 

The potential benefits of the disk generator with swirl (as an 
alternative to a linear generator) are discussed, and earlier/previous 
results are reviewed. Critical performance factors/issues are defined, 
and the MIT disk program goals which addresses these issues are 
outlined. In particular, the effective plasma properties and generator 
performance (with and without swirl) as affected by: (a) plasma 
nonuniformities; (b) electric stress limitations; (c) chemical nonequili- 
brium (in small-scale supersonic generators); (d) unsteady flow phe- 
nomena; (4) boundary layers (and inlet boundary layer separation) 
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and slag; and (f) inviscid flow distortion are to be investigated. 
Theoretical modeling and the development of di tics are de- 


signed to support the experimental work; a detailed data base is to be 
developed which can be applied to the design and performance 
predictions of large-scale disk generators. Major efforts have been 
directed primarily in three areas: (a) nonuniformities studies in a 
radial flow disk; (b) instrumentation and diagnostics development; 
and (c) two-dimensional modeling of disk channels. The results are 
detailed. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 31726 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 31723, 32479 


APPLICATIONS 
REFER ALSO TO CITATION(S) 32187 


FUEL CELLS 


DESIGN AND DEVELOPMENT 


32427 (DOE/ET/12431—T1(Vol.2)) Feasibility study: fuel cell 
cogeneration in a water pollution control facility. Final report. (Gil- 
bert/Commonwealth, Reading, PA (USA)). Feb 1980. Contract 
AC03-78ET 12431. 164p. NTIS, PC A08/MF AOl1. 

A conceptual design study was conducted to investigate the 
technical and economic feasibility of a cogeneration fuel cell power 
plant operating in a large water pollution control facility. The fuel 
cell power plant would use methane-rich digester gas from the water 
pollution control facility as a fuel feedstock to provide electrical and 
thermal energy. Several design configurations were evaluated. These 
configurations were comprised of combinations of options for locat- 
ing the fuel cell power plant at the site, electrically connecting it 
with the water pollution control facility, using the rejected power 
plant heat, supplying fuel to the power plant, and for ownership and 
operation. A configuration was selected which met institutional/ 
regulatory constraints and provided a net cost savings to the indus- 
try and the electric utility. This volume of the report contains the 
appendices: (A) abbreviations and definitions, giossary; (B) 4.5 MWe 
utility demonstrator power plant study information; (C) rejected 
heat utilization; (D) availability; (E) conceptual design specifications; 
(F) details of the economic analysis; (G) detailed description of the 
selected configuration; and (H) fuel cell power plant penetration 
analysis. (WHK) 


32428 (DOE/ET/12445—T 1) Relation between component tech- 
nical parameters and fuel cell power plant characteristics. Final techni- 
cal report. Levy, A.; Dine, L.V. (United Technologies Corp., South 
Windsor, CT (USA). Power Systems Div.). 1979. Contract AC03- 
78ET 12445. 76p. NTIS, PC A05/MF AO1. 

The purpose of this study is to determine the impact of 
applied technology improvements on fuel cell power plant oper- 
ational and cost characteristics. The results of this evaluation are 
intended to identify to DOE those areas which will provide the most 
significant payoff for long range research and development activi- 
ties. The study is focused on the phosphoric acid fuel cell and 
investiga-es both small multi-kilowatt on-site power plants as well as 
large multi-megawatt systems intended for dispersed utility applica- 
tion. In addition, since complete power plants are considered, the 
potential improvements in major ancillary subsystems, such as fuel 
processing and power conditioning, are evaluated in terms of their 
impact on the entire system and its potential for meeting the require- 
ments of various applications are presented and discussed. (WHK) 


32429 (DOE/NASA/1002—80-5) Redox storage systems for 

solar applications. Hagedorn, N.H.; Thaller, L.H. (National Aero- 

nautics and Space Administration, Cleveland, OH (USA). Lewis 

Research Center). 1980. Contract AI01-76CS21002. 30p. (NASA- 

TM—81464; CONF-800917—1). NTIS, PC A03/MF AO1. 

wei From 12. power sources conference; Brighton, UK (15 Sep 
). 

The world-wide development of solar photovoltaic and wind 
turbine systems to meet a range of terrestrial electrical energy 
requirements has underscored the need for inexpensive and reliable 
electrical energy storage. The NASA Redox Energy Storage System 
based on soluble aqueous iron and chromium chloride redox couples 
has displayed many system-related features which for the most part 
are unique to this storage system. The needed technology advances 
in the two elements (electrodes and membranes) that are the key to 
its technological feasibility have been achieved and system develop- 
ment has begun. The design, construction, and test of a one kilowatt 
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system integrated with a solar photovoltaic array is underway to 
provide early demonstration of the attractive system-related reatures 
of the NASA Redox Storage system, its versatility and its compati- 
bility with a terrestrial solar photovoltaic electric power system. 


32430 (SRD—80-055) Development of molten carbonate fuel 
cells for power generation. Final report, August 1977-December 1979. 
(General Electric Co., Schenectady, NY (USA). Corporate Re- 
search and Development Dept.). Apr 1980. Contract AC03- 
77ET11319. 549p. S, PC A23/MF AOl. 

i rt presents the results of molten carbonate fuel cell 
research and development at the General Electric Company during 
the period between August 1977 and December 1979. The objectives 
of this Phase I effort included the development of promising con- 
cepts to circumvent a number of outstanding technical challenges in 
molten carbonate fuel cell technology, and the better definition of 
the operating limits of molten carbonate fuel cells and power plant 
based oe A major focus was the development of cell tech- 
nology which would be compatible with high-efficiency, large-scale, 
coal-fired fuel-cell power plants. The broad and comprehensive 
program included elements of system definition, cell and system 
modelling, cell component development, cell testing in pure and 
contaminated environinents, and the first stages of technology scale- 
up. — cells, with active areas of 45cm? and 582cm*, were 
operated at 650°C and 1 atm pressure using low-Btu simulated coal- 
derived fuels. Cell performance was improved to state-of-the-art 
levels through the development of new cell design concepts and 
improved electrolyte and electrode components. Performance was 
shown to degrade by the presence of fuel contaminants, such as 
sulfur and chlorine, and due to changes in electrode structure. Using 
conventional hot-press fabrication techniques, electrolyte structures 
up to 20” x 20” were fabricated. Promising new approaches were 
developed for non-hot-pressed electrolyte structure fabrication and a 
promising new electrolyte matrix material was identified. This pro- 
gram formed the basis for a long-range effort to realize the benefits 
of molten carbonate fuel cell power plants. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 31470, 32430 


APPLICATIONS 
REFER ALSO TO CITATION(S) 32187 


32431 (BNL—28094) Improved alkaline hydrogen/air fuel cells 
for transportation applications. McBreen, J.; Kissel, G.; Kordesch, 
K.V.; Kulesa, F.; Taylor, E.J.; Gannon, E.; Srinivasan, S. (Brookha- 
ven National Lab., Upton, NY (USA)). 1980. Contract AC02- 
76CH00016. 6p. (CONF-800806—32). NTIS, PC A02/MF AOI. 

From 15. intersociety energy conversion engineering confer- 
ence; Seattle, WA, USA (18 Aug 1980). 

Considerable progress has been made in the last few years on 
improvement of alkaline air electrodes for air depolarized chlor- 
alkali cells. Some of these electrodes from Union Carbide Corpora- 
tion have been evaluated at Brookhaven National Laboratory in 
alkaline hydrogen/air fuel cells. In initial tests with 289 cm? elec- 
trodes, power densities of 100 mW/cm? were obtained at 0.65 V. 
This compares with power densities of 27 mW/cm? obtained by 
Kordesch in his vehicle fuel cell in the late sixties. Further improve- 
ments in the air electrode flow field yielded power densities of 126 
mW/cm? at 0.65 V at an operating temperature of 70°C. At 30°C, 
nearly 60% of this power could be obtained at 0.65 V. The 289 cm? 
cells were units in a 16-cell 0.5 kW module. This module yielded 
similar power densities, and its power/weight and power/volume 
are sufficiently attractive for it to be considered as a building block 
for a fuel cell power plant in a fuel cell/battery hybrid vehicle. 


ELECTROMECHANICAL CONVERTERS 


32432 (DOE/ER/04679—3) Ferroelectric ceramics for dielectric 
power conversion. Annual report, March 1, 1979-April 30, 1980. 
Payne, D.A. (Illinois Univ., Urbana (USA). Dept. of Ceramic Engi- 
neering). May 1980. Contract AS02-78ER04679. 46p. NTIS, PC 
A03/MF AOI. 

Materials selected for study were those which could be 
expected to have useful Curie temperatures, resistivities, coercive 
fields, and Devonshire coefficients. Materials studied include PZT 
(lead-zirconia-titania system), Bi(Na,K)TieO., rare earth titanonio- 
bates, other tantalates and niobates, and thin films. Graphs are given 
for spontaneous polarization as a function of composition, tempera- 
ture dependence of spontaneous polarization and coercive field for 
modified PSZT dielectrics, temperature dependence of electric resis- 
tivity for modified PSZT dielectrics, and x-ray diffraction data. 
Materials forming and processing techniques are briefly described. 
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32433 (DOE/CS—0159/2) State Energy Conservation Program 
Measure Directory. Sourcebook: Volume 8. Part 2 of 2 books. (De- 
partment of Energy, Washington, DC (USA). Office of State and 
Local oe s). May 1980. 596p. NTIS, PC A25/MF AOl1. 
prepared an 8-volume Sourcebook to provide useful 
information for states in development and implementation of their 
Energy Conservation Plans. The purpose of Vol. 8, a 2-book wae is 
to facilitate exchange of information among states concerning p' 
gram measures of common interest. DOE/CS—0159/1, Vol. 8, Book 
1, announced in EAPA 6: abst. 3475, covered states Alabama 
through Missouri; this report, Vol. 8, Book 2 begins with Montana 
and completes the alphabet. Information is summarized also for 
American Samoa, Guam, Northern Mariana Islands, Puerto Rico, 
and the Virgin Islands in the two books. Information on the various 
programs in each state includes identification data; narrative descrip- 
tion of program measure; program measure information; and annual 
energy savings reported. A cross-reference index is included for 
agriculture, industry, transportation, buildings, government, legisla- 
tive/regulatory implementation strategies, general education imple- 
mentation strategies, specific information implementation strategies, 
demonstration implementation strategies, administration implementa- 
tion strategies, and renewable-resource implementation strategies. 


BUILDINGS 


REFER ALSO TO CITATION(S) 32003, 32500, 32507, 32508, 
32509, 32510 


32434 (COO— 1340-69) Effects of atmospheric variability on 
energy utilization and conservation. Final report, 1 January 1979-31 
December 1979. Reiter, E.R.; Burns, C.C.; Cochrane, H.; Johnson, 
G.R.; Leong, H.; McKean, J.; Sheaffer, J.D.; Starr, A.M.; Webber, J. 
(Colorado State Univ., Fort Collins (USA). Dept. of Atmospheric 
Science). Apr 1980. Contract AS02-76EV01340. 113p. NTIS, PC 
A06/MF AO1. 

An interdisciplinary approach towards a detailed assessment 
of energy consumption in urban space-heating and cooling is pre- 
sented in terms of measurement and modeling results. Modeling 
efforts concentrated on the city of Minneapolis, MN, using data from 
the winter seasons 1977/78 and 1978/79. Further developments of a 
reference model also fall back on data from Cheyenne, WY, and 
Greeley, CO. Mean absolute daily errors of gas consumption esti- 
mated by the physical model applied to Minneapolis are 6.26% when 
compared to actual energy usage for the period 12/1/77 to 2/28/78. 
The mean daily absolute errors for the statistical reference model for 
the same time period were 5.54%. Modeling of the energy consump- 
tion required detailed input of meteorological parameters from a 
special network of stations. As a spin-off an assessment was obtained 
of the effects of anthropogenic heat on urban heat-island generation 
under various synoptic conditions. A detailed building census, com- 
prised of 105.722 heated structures, was obtained. A field survey in 
Greeley indicated that investment returns from insulating houses 
might not be as high as hoped for; possibly a considerable amount of 
insulating material is applied wastefully. Misinformation seems to be 
the primary cause of misguided energy conservation. Progress in 
conservation could be achieved if utility costs were considered in 
mortgage-loan applications, together with principal, interests, taxes, 
and insurance. Detailed energy-consumption modeling would be a 
premise for such fiscal-management approaches. Another extensive 
field survey yielded data for a local input-output model applied to 
the city of Greeley. Economic multipliers for dollars of output, 
space heating, energy use, and employment were developed and 
used for growth projections to the year 2003 under varying scenar- 
ios. 


32435 (DOE/CS/20220—1) Handbook of energy use for build- 
ing construction. Stein, R.G.; Stein, C.; Buckley, M.; Green, M. 
(Stein (Richard G.) and Partners, New York (USA)). Mar 1980. 
Contract AC02-79CS20220. 211p. NTIS, PC A10/MF AO. 

The construction industry accounts for over 11.14% of the 
total energy consumed in the US annually. This represents the 
equivalent energy value of 1 1/4 billion barrels of oil. Within the 
construction industry, new building construction accounts for 5.19% 
of national annual energy consumption. The remaining 5.95% is 
distributed among new nonbuilding construction (highways, ral- 
roads, dams, bridges, etc.), building maintenance construction, and 
nonbuilding maintenance construction. The handbook focuses on 
new building construction; however, some information for the other 
parts of the construction industry is also included. The handbook 
provides building designers with information to determine the 
energy required for buildings construction and evaluates the energy 
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required for alternative materials, assemblies, and methods. The 
handbook is also applicable to large-scale planning and policy deter- 
mination in that it provides the means to estimate the energy 
required to carry out major building programs. 


on See eee oe Draft environmental impact 
performance standards for new build- 
t ean) Energy, Washington, DC (USA)). Mar 1980. 
PC E05/MF $3.50. 

ioe maar pag standards for new buildings are pro- 
eovniis to eluant Geet y Congress in Section 305 of 
toa Energy Conservation Standards for iw Buildings Act of 1976 
rag as Title III of the Energy Conservation and Production 
ib. L. 94-385, 42 U.S.C. 6801 et. seq.) Environmental impacts 
prt the Standards were analyzed in the Draft Environmental 
Impact Statement, DOE/EIS-0061-D (DOE 1979a). This supple- 
mental information to the DEIS analyses institutional, socioeconom- 
ic and physical environmental impacts of a comprehensive imple- 
mentation program, which would include adopting, administering, 
enforcing and monitoring the effectiveness of the Standards. Impacts 
from four alternative implementation programs designed to bound 
the range of potential implementation programs have been anlyzed 
as well as impacts of specific components of an implementation 
or. The range of physical and natural environmental impacts 
rom the four implementation alternatives is within the range of 

impacts estimated for the Standards. 


32437 (IKE-K—60) Applications of systems research in regional 
planning. (Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer Kernen- 
ergetik und Energiesysteme). Oct 1979. 280p. (In German). NTIS 
(US Sales Only), PC A13/MF A01. 

Problems encountered in power supply planning are pointed 
out from the point of view of the individual consumer, the ly 
district of a public utilities, the lender, and the state of West 
Germany. Possibilities of energy conservation in civil engineering, 
city construction, and area planning, some of them with the aid of 
legal measures, are described. 


32438 (LBL—8689(Rev.1)) DOE-2 users guide: version 2.1. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.; Los 
Alamos Scientific Lab., NM (USA)). May 1980. Contract W-7405- 
ENG-36;W-7405-ENG-48. 484p. NTIS, PC A21/MF AOl1. 

DOE-2 is a public domain com: as program which can be 
used to ‘—— the energy behavior of proposed and existing build- 
ings and their associated HVAC systems. Incorporating mathemat- 
ical models (called on and utilizing hourly weather data, 
DOE-2 calculates the hour by hour performance and response of a 
building whose description has been provided by the user. In addi- 
tion, DOE-2 can produce an economic analysis of the energy use 
and the costs and benefits of making alterations in design. DOE-2 is 
the second in a proposed sequence of programs. Each of the algo- 
rithms of DOE-2 is being tested, and as improvements are discov- 
ered, they will be incorporated into future versions. In addition, 
simplifying input and output procedures have been proposed to 
enhance the use of the program by a wider group of people. DOE-2 
is intended to be used by architects, engineers, and others who are 
concerned with the energy analysis of buildings and with the conse- 
quent economic implications. 


32439 (LBL—8822) New measurement for in situ test- 
ing of wall thermal performance. Condon, P.E.; Carroll, W.L.; Son- 
deregger, R.C. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Jun 1980. Contract W-7405-ENG-48. 42p. (CONF- 
791233—6; EEB-ENV—79-3). NTIS, PC A03/MF AO1. 

From Conference on thermal performance of the exterior 
envelopes of buildings; Orlando, FL, USA (3 Dec 1979). 

A new device is proposed for measuring the thermal resis- 
tance and the dynamic thermal response of building walls in either 
the laboratory or the field. The primary departures from 
proaches are the control of the time-dependent surface heat fluxes on 
the specimen and the determination of the surface temperatures as 
dependent variables. The performance characteristics oft he device 
are analyzed by the use of complex thermal admittance. A prototype 
is being developed based on this analysis. The — is portable 
and has sophisticated on-line computer control and data analysis 
through the use of a microprocessor. 


32440 (LBL—9749) Residential ventilation with heat recovery: 
improving indoor air quality and saving energy. Roseme, G.D.; Berk, 
J.V.; Boegel, M.L.; Halsey, H.I.; Hollowell, C.D.; Rosenfeld, A.H.; 
Turiel, I. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). May 1980. Contract W-7405-ENG-48. 30p. (CONF-791233— 
4; EEB-Vent—80-10). NTIS, PC A03/MF AO1. 

From Conference on thermal ae of the exterior 

of buildings; Orlando, FL, USA (3 Dec 1979). 

nterest in conserving energy is motivating homeowners and 
builders to reduce natural infiltration to very low levels. This large 
reduction in ventilation can lead to indoor moisture problems and, 
more importantly in terms of human health, increased levels of 
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indoor pollutants such as nitrogen dioxide, formaldehyde, and radon. 
This yes reports residential air-quality measurements conducted 
by LBL and, specifically, discusses the use of mechanical ventilation 
systems with air-to-air heat exchangers as a poem ¢ means of 
pollutant control. A particular advantage of this control strategy is 
that the heat exchanger — recovery of a large portion of the 
heat that would normally be lost in a simple exhaust ventilation 
system, and therefore maintains the energy efficiency of the house. 
An economic analysis is presented showing that installation of these 
systems in newly constructed homes is cost-effective in most regions 
of the country. 


32441 (P—400-80-001) California Energy Commission Conserva- 
tion Division Regulations for Appliance Efficiency Standards (includng 
requirements for intermittent ignition devices): relating to refrigerators 
and freezers, room air conditioners, central air conditioners, gas space 
heaters, water heaters, plumbing fittings, gas clothes dryers, and gas 
cooking ap ces. (California Energy Commission, Sacramento 
(USA)). Feb 1980. 37p. California Energy Commission, Sacramento. 

The text of caragraphs 1601 to 1608 of Article 4: —_ 
Efficient Standards of the California Administrative Code, Title 20, 
Chapter 2, Subchapter 4: Energy Conservation is presented. The 
type of new appliances tor whick the standards apply are identified. 


32442 (P—400-80-008) Data on lighting equipment necessary for 
development of efficiency standards. (Ross and Baruzzini, Inc., St. 
Louis, MO (USA)). Jul 1980. 180p. California Energy Commission, 
Sacramento, CA. 

An attempt was made to present an even and balanced 
evaluation of the potential for energy conservation in lighting sys- 
tems, particularly with emphanalysis on existing equipment and near- 
future potentially available equipment. The a provides data for 
the lighting equipment needed to develop lig ting-efficiency stand- 
ards. This report contains data concerning 23 task topics including: 
lighting fixtures - analysis of use, luminaire efficiency, visual effec- 
tiveness, cost effectiveness, and performance specifications; commer- 
cial lamps and ballasts - basis of efficiencies, performance character- 
istics, cost-effectiveness reliability of manufacturers’ data, and pro- 
posed action to develop standards; accessories and controls - identifi- 
cation and analysis of types, energy savings potential, cost effective- 
ness, and recommendations to develop new standards; lighting de- 
velopments - developments with the promise of providing an energy- 
conservation breakthrough in the near future. 


32443 (LA—7689-M(Ver.2.1)(Pt.2)) DOE-2 reference manual. 
(Los Alamos Scientific Lab., NM (USA); California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). May 1980. Contract W-7405- 
ENG-36;W-7405-ENG-48. 1889p. (LBL—8706(Rev.1)(Pt.2)). NTIS, 
PC A99/MF AOl1. 
Two types of reports are available to DOE-2 users. Standard 
output reports are available for each of the four calculational pro- 
rams, LOADS, SYSTEMS, PLANT, and ECONOMICS (LSPE) 
ourly reports that print or plot the values of user-selected variables 
for icular hours of the year are available for the LOADS, 
SYSTEMS, and PLANT programs. Each of the LSPE programs 
offers its own set of standard reports. Samples of these reports 
appear in the respective chapters of this manual. Two types of 
standard reports make up each set, input-verification reports and 
calculation-summary reports. In Chaps. III, IV, V, and VI, informa- 
tion is given for each of the standard reports available for each of the 
LSPE programs. 


32444 (LA—7689-M(Ver.2.1)(Pt.1)) DOE-2 reference manual. 
York, D.A.; Tucker, E.F. (ed.). (Los Alamos Scientific Lab., NM 
(USA); California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
May 1980. Contract W-7405-ENG-36;W-7405-ENG-48. 660p. 
(LBL—8706(Rev.1)(Pt.1)). NTIS, PC A99/MF AOl1. 
A new, user-oriented language, the Building Description Lan- 
uage, has been written to describe a building and its operation. 
E-2 includes: a Building Description Language (BDL) program 
to analyze the input instructions, perform data assignments and data 
retrieval, and control the operation of the LOADS, SYSTEMS, 
PLANT, ECONOMICS, and REPORT programs; a LOADS analy- 
sis program, which calculates peak, or design, loads and hourly 
space loads imposed by ambient weather conditions and internal 
occupancy, lighting, and equipment, as well as by variations in the 
size, location, orientation, construction, and materials for walls, 
roofs, floor:, fenestrations, attachments (e.g., awnings or balconies), 
and the shape of a building; a SYSTEMS program capable of 
simulating the operation of secondary HVAC components, including 
fans, coils, economizers, and humidifiers, which may be arranged in 
various user-selected configurations and may be operated according 
to various temperature schedules; a PLANT program, which models 
the c-eration of primary HVAC components (e.g., boilers, chillers); 
electrn generation equipment (e.g., diesel engines or turbines), 
energy sturage and solar heating and/or cooling systems; an ECO- 
NOMICS analysis program, which calculates life-cycle costs; a 
REPORT program that generates the output reports, and a set of 
WEATHER ANALYSIS programs capable of manipulating, sum- 
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marizing, and plotting weather data. A library of weather data for 60 
locations in the US; a construction library containing data on the 
properties of walls, roofs, and floors; and a materials library contain- 
ing data on the common building materials are available in machine 
addressable form. The other library data are available only in printed 
form. Input and output samples are included to illustrate the use of 
DOE-2. The DOE-2 language processors, solar simulator and eco- 
nomics evaluation program are new. 


32445 Natural ventilation, passive cooling and human comfort in 
buildings: a comprehensive technical bibliography. Vonier, F. Wash- 
ington, DC; Thomas Vonier Associates, Inc. (1980). 36p. (NP— 
24998). $10.00. 

Approximately 700 references are given in the technical bib- 
liography on ventilating and cooling of buildings. 


32446 Directory of gas space heaters excluding central furnaces. 
Sacramento, CA; California Energy Commission (1980). 35p. (NP— 
25019). 


Gas space heaters (room heaters, floor furnaces, wall fur- 
naces, boilers) that have been certified as complying with the regula- 
tions that became effective on December 22, 1978, are identified. 
Future directories will list unit heaters and duct furnaces. Standards 
which became effective on December 22, 1978 are listed. 


32447 Energy conservation and indoor air pollution. Silberstein, 
S. (Brookhaven Natl Lab, Upton, NY). Energy Build.; 2: No. 3, 185- 
189(Aug 1979). 

The paper presents a model that accounts for the reduced 
heating system operating requirement permitted by energy conserva- 
tion by assuming that indoor pollutant levels are linear in reduced air 
exchange (v). This model predicts that when v is reduced 4-fold, 
heating system pollutant contributions can still rise up to 3-fold, 
depending upon building characteristics and the extent of increased 
insulation. 17 refs. 


RESIDENTIAL BUILDINGS 


REFER ALSO TO CITATION(S) 31981, 32004, 32015, 32016, 
32017, 32029 


32448 (CONF-800642—4) Advanced residential furnaces. Ma- 
criss, R.A. (Institute of Gas Technology, Chicago, IL (USA)). 1980. 
Contract ACO1-78ET12168. 20p. NTIS, PC A02/MF AO1. 

From International gas research conference; Chicago, IL, 
USA (9 Jun 1980). 

Improved combustion, flue-products-venting, and heat ex- 
pay od penne utilized in the design of high-efficiency residential 
gas-fired central furnaces are briefly discussed. A technical summary 
is also presented of high efficiency residential gas-fired central 
furnace developments under way in the U.S. Non-condensing and 
condensing-flue product concepts are included with their technical 
status, attained or projected performance, and forward plans for 
commercialization. Equipment currently, or soon to be, in the 
market and in laboratory and field evaluations are included. A brief 
summary of efforts to insure introduction and to enhance timely 
market acceptance of such equipment is also presented. 


32449 (DOE/CS/21366—01) Low Cost/No Cost Energy Con- 
servation Program in New England: an evaluation. (Booz, Allen and 
Hamilton, Inc., Bethesda, MD (USA)). Jul 1980. Contract AMO1- 
80CS21366. 162p. NTIS, PC A08/MF AO1. 

The DCE conducted the Low Cost/No Cost Program in 
Massachusetts, Vermont, Connecticut, Rhode Island, Maine, and 
New Hampshire. The purpose of the program was to motivate 
consumers to take the recommended low cost/no cost actions, 
which save energy and help control increasing energy costs. The 
$2.6 million program consisted of a strong multimedia marketing 
effort. Eleven measures dealing with installing a shower flow con- 
trol device, reducing energy to heat water, insulating, caulking and 
insulating gaskets, and using appliances efficiently were recommend- 
ed. If a typical New England household followed the 11 actions, 
DOE estimates up to 25% of the home energy bill could be saved. 


32450 (DOE/ET/11288—T2) Improving the efficiency, safety, 
and utility of woodburning units. Quarterly report No. WB-3. Dyer, 
D.F.; Maxwell, T.T.; Maples, G.; Cooley, I.D.; Badr, O.A.; String- 
fellow, N.J.; Barksdale, G.; Gordon, L.J. (Auburn Univ., AL (USA). 
Dept. of Mechanical Engineering). 15 Jun 1978. Contract AS05- 
77ET11288. 146p. NTIS, PC A07/MF AO1. 

Research completed on June 15, 1978 to improve the efficien- 
cy, safety, and utility of wood burning units is reported. Methods for 
the prediction of the performance of wood burning stoves are 
presented. The effect of wood size on efficiency, testing of model 
stoves, and tests on currently manufactured units are described. 
Progress on a practical design handbook for manufacturers of wood 
heating equipment is announced. 
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pe fmt th tage Improving the efficiency, 7 
and utility of units. No. WB-7. Max. 

well, T.T.; Dyer, D.F.; Maples, G. (Auburn Univ., AL (USA). 
t. of Mechanical E: ). 15 Jun 1979. Contract AS05-77- 

ET11288. 49p. NTIS, PC AGM AOl. 

Work completed to June 15, 1979 to improve the efficiency, 
safety, and utility of wood heating units is reported. Work has 
continued on all phases of the project. In particular, the studies on 
creosote formation have produced more results. Tests have been 
conducted to reduce the infiltration of room air into fireplaces. A 
preliminary infrared photographic study has been carried out with a 
wood stove and a lace. Tests have been set up to study creosote 
fires. The first draft of the Design Handbook for Residential Wood- 
burning has been submitted for review. 


32452 (DOE/ET/ re Improving the efficiency, safety, 
and utility of woodburning units. Quarterly report No. WB-2. Dyer, 
D.F.; Maxwell, T.F.; Maples, G.; Cooley, I1.D.; Badr, O.A.; S 
fellow, N.J.; Barksdale, G.; Quam, A. (Auburn Univ., AL (USA). 

t. of Mechanical Engineering). 15 Mar 1978. Contract AS05- 
77ET11288. 103p. NTIS, PC A06/MF AO1. 

Research performed to improve efficiency, safety, and utility 
of wood heating equipment is reported. The research data are to be 
translated into practical design and operational formulas enabling 
both the manufacturer and user of such equipment to accomplish the 
objectives. Summaries of tasks reported 0. are: analytical studies; 
support experimental studies; design and development of standing 
testing procedures; testing of both domestic and foreign wood burn- 
ing units; design changes to improve performance of wood burning 
units; pyrometric and photographic flame studies; and development 
of practical design correlations. 


32453 Application of a generalized model of air infiltration to 
—" homes. Cole, J.T.; Zawacki, T.S.; Elkins, R.H.; Zimmer, 

Macriss, R.A. Chicago, IL; Institute of Gas Technology 
(i988), _ (CONF-800635—4). 

From Conference of the American Society of Heating, Re- 
pay and Air Conditioning Engineers; Denver, CO, USA (22 
un 

Examples are presented of the use of a generalized model of 
air infiltration, developed earlier, to estimate the air infiltration 
characteristics of two test homes using data for the structures, 
weather, and furnace installation. One of these is a single-story home 
with basement, of wood-frame construction, equipped with an oil- 
fired central 2 heating furnace. The other is a 2-story interior 
unit (or a multi-unit low rise structure) with basement, of wood- 
frame construction, equipped with a gas-fired central space heati 
furnace. The paper also presents detailed methodologies used wi 
the model to obtain the total effective crackage in each test home, 
the effect of wind-shielding by adjacent structures, and the charac- 
teristic permeability of the structure. Reasonable comparisons of the 
model-estimated air infiltrations to actual measurements for these test 
names are also presented over a wide range of conditions affecting 
infiltration. 


pe (LBL—9937) Field air leakage of newly installed residen- 
tial windows. Weidt, J.L.; Weidt, J.; Selkowitz, ‘s. (Weidt (John) 
Associates, Inc., Minneapolis, MN (USA); California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Oct 1979. Contract W-7405- 
ENG-48. 19p. (CONF-791233—3). NTIS, PC A02/MF AOl1. 

From Conference on thermal performance of the exterior 
envelopes of buildings; Orlando, FL, USA (3 Dec 1979). 

Air leakage characteristics of 192 new windows installed in 
new residential construction representative of those units commonly 
installed in the Minneapolis/St. Paui Metropolitan Area have been 
measured and evaluated. The tested windows represented all major 
operation types, window material t , and manufacturers repre- 
sented in this market segment. The air leakage data obtained in the 
field were compared to industry and government standards and 
manufacturing reports for reference. Window operation type, manu- 
facturer, installation, construction material, and window defects 
were analyzed in detail to determine their effects on air leakage. The 
results of the project indicate that the air leakage of installed 
windows can be significantly higher than might be expected from 
laboratory tests. Window operation type was the prime variable in 
explaining the air leakage performance. 


32455 (NP—25002) Natural gas: its contribution to energy con- 
servation. (verband der Deutschen Gas- und Wasserwirtschaft e.V./ 
Deutscher Verein des Gas- und Wasserfaches e.V. (BGW/DVGW), 
Bonn (Germany, F.R.). Kommission Rationelle Energieverwen- 
dung). May 1979. 52p. (In German). NTIS (US Sales Only), PC 
A04/MF AOl1. 

Besides the advantages of an optimum use of the primary 
energy sources of natural gas compared with the use of secondary 
energies six new energy-saving technologies are presented: gas- 
fueled heat pumps, gas-fueled cogeneration units, household heating 
centers, gas-fueled radiant heaters, improved efficiency of gas fur- 
naces, heat recovery from furnace gases, and natural gas and solar 
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energy. Research and development institutions, training courses, 
seminars and technical meetings, consumer information, Frey 
and documentations of the gas industry are discussed as well as 
measures taken by the state. 


32456 (P—400-00-017) Refrigerator and freezer directory: sort 
by type. Based on 1977 standards. (California Energy Commission, 
Sacramento (USA)). Feb 1980. 28p. California Energy Commission, 
aes en 
¢ regulations state that no new rerigerator, refrigerator- 
freezer, or freezer, which was manufactured on or after November 
3, 1979, may be sold or offered for sale in California, which is not 
certified by its manufacturer to be in compliance with the specific 
standards. On or after November 3, 1980, no new r, 
refrigerator-freezer, or freezer regardless of its date of man 
may be sold or offered for sale in California, which is not certified 
= its manufacturer to be in compliance with these standards. Thus, 
new refrigerators, refrigerator-freezers, or freezers man 
before November 3, 1979, which comply with the November 3, 
1977, standards but not the November 3, 1979, standard may be sold 
until November 2, 1980. This directory lists such models. Those 
models which comply with the 1979 standards are listed in another 
directory. The text of the regulations are found in the California 
Administrative Code, Title 20, Chapter 2, Subchapter 4, Article 4. 


32457 (P—400-80-062) California plan for the residential conser- 
vation service. Schweickart, R.L.; Doctor, R.D.; Reed, C.S.; Varan- 
ini, E.E. III; Walker, J.A. (California Energy ‘Commission, Sacra- 
mento (USA)). Jun 1980. 132p. California Energy Commission, 
Sacramento. 

The California Energy Commission has been designated to 
develop a statewide program to guide utilities in the implementation 
of the Residential Conservation Service Program in their service 
area. The RCS Program will ensure that every eligible customer will 
be entitled to receive the following benefits and services: a program 
announcement, a home energy audit, and assistance in arranging 
installation and financing. The California plan divides the energy 
conservation measures into two categories: energy conservation 
measures which conserve energy but do not use a renewable enersy 
source, and renewable resource measures which make use of 
energy. These measures are discussed. The CEC estimates that the 
RCS Pro can save about 49 trillion Btu's in California by the 
end of 1983, representing a savings of 5 to 6% of annual residential 
energy use. 


32458 Human disease from radon exposures: the impact of energy 
conservation in residential buildings. Budnitz, R.J.; Berk, J.V.; 
Hollowell, C.D.; Nazaroff, W.W.; Nero, A.V.; Rosenfeld, A.H. 
(Univ of Calif, Lawrence Berkeley Lab). Energy Build.; 2: No. 3, 
209-215(Aug 1979). 

The level of radon and its daughters inside conventional 
buildings is often higher than the ambient background level. Interest 
conserving energy is motivating home-owners and builders to 
reduce ventilation and hence to increase the concentration of indoor 
generated air contaminants, including radon. It is possible that the 
current radiation levels in conventional homes and — 
radon daughters could account for a significant portion of 
cancer rate in non-smokers. There are several ways to implement 
energy conservation measures without increasing risks. 20 


32459 Contributions of improved technologies to reduced residen- 
tial energy growth. Hirst, E.; O'Neal, D. (Oak Ridge Natl Lab, 
Tenn). a. Build.; 2: No. 3, 217-224(Aug 1979). 

The Oak Ridge National Laboratory residential energy use 
simulation model is used to evaluate the national energy and direct 
economic effects of implementing the conservation p' in the 

proposed National Energy Plan and offering to the technol- 
ogies currently being developed by private industry and the Federal 
government. These changes are likely to cut residential energy use 
by more than 63.3x10"*J between now and the year 2000. The 
present worth of the fuel bill reductions is /26.7 billion greater than 
the present worth of the extra capital cost associated with improved 
equipment, appliances, and structures. 17 refs. 


SCHOOL, MUNICIPAL AND OTHER PUBLIC BUILDINGS 
REFER ALSO TO CITATION(S) 31969, 32707 


32460 (DOE/ET/23136—TI(Vol.1)) Energy system for the 
Georgetown University Academic Building. Volume I. Executive sum- 

mary, final report. (Georgetown Univ., Washington, DC (USA)). 10 
oy "1979. ‘Coetsent FG05-79ET23136. 2lp. NTIS, PC A02/MF 
AOl. 

The energy dilemma facing colleges and universities is ad- 
dressed. It was determined that a solar photovoltaic facility is 
technically feasible and immediate initiation of a project to establish 
a national exemplar for higher education institutions at Georgetown 
University is recommended. The study demonstrates how long-term 
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low interest financing, currently available, will make photovoltaic 
electric colleges competitive with utility-supplied power by 1983 for 
om colleges and universities and even 1982 for those in high cost 


32461 (ORNL/CON—S53) Energy use in Minnesota public build- 
ings: data management and analysis. Hirst, E.; Eastes, C. (Oak Ridge 
National Lab., TN (USA); Minnesota Energy Agency, St. Paul 
gy Aug 1980. Contract W-7405-ENG-26. 48p. IS, PC A03/ 


_ collected by the Minnesota Energy Agency from 1860 
public buildings are examined. Considerable attention is devoted to 
questions of data quality. Validation tests are developed and applied 
to the data from these buildings. Roughly speaking, 15% of the data 
elements examined were missing and another 15% were almost 
surely incorrect. These errors seriously distort both the descriptive 
statistics and the regression results obtained from further analysis of 
this data. Examination of the clean data shows that total energy use 
in the 1977/78 fiscal year ranged from a low of 210 thousand Btu/ft? 
(2.39 billion J/m?) for the typical garage to a high of 345 thousand 
Btu/ft? (3.92 billion J/m*) for the typical hospital. More than half 
the buildings report natural gas and more than one-fourth report fuel 
oil as the primary heating fuel. Only 13% of the buildings are heated 
with electricity. Regression equations are developed to explain vari- 
ations in energy use among buildings for fossil fuel, electricity, and 
total energy use per unit floorspace. Independent variables include 
fuel prices, heating degree days, annual operating hours for lights, 
fraction of the building air conditioned, and dummy variables for 
primary heating fuel and for hospitals. These equations can be used 
to help decide which buildings should receive on-site energy audits. 


32462 (P—400-80-063) Energy use surveys for six hospitals: pilot 
project. Final report. (Hospital Council of Southern California, Los 
Angeles (USA); Anco Engineers, Inc., Santa Monica, CA (USA)). 
Jun 1980. 40p. California Energy Commission, Sacramento. 

Results of the pilot project show that energy use surveys, 
which combine energy audits and detailed technical engineering 
analyses, are an effective method for identifying the most cost- 
effective energy conservation measures. The results of the six hospi- 
tal studies in California show that energy consumption can be 
reduced by 24.5% and energy costs can be reduced by 23.7% 
without negatively affecting patient care or the comfort of patients 
or hospital personnel. Using October 1978 utility rates, this translates 
into an annual cost reduction of approximately $446,000 for the six 


hospitals. The total implementation cost to achieve these savings is 
approximately $374,000. These results appear to be even more dra- 
matic when the energy savings are broken down into two categories: 
(1) those that cost little or nothing to implement and (2) those that 
require a more substantial capital investment. 


COMMERCIAL AND INDUSTRIAL BUILDINGS 
REFER ALSO TO CITATION(S) 31892, 31893, 32472, 32473 


32463 Reducing energy costs in wholesale distribution. Washing- 
ton, DC; National Association of Wholesaler-Distributors (1979). 
124p. (DOE/TIC—11239). 

The National Association of Wholesaler-Distributors made an 
analysis of energy use and costs in the wholesale distribution indus- 
try. These results are documented in the form of specific energy cost 
reduction recommendations. The recommendations were developed 
from a series of on-site visits to NAW members. An energy audit of 
each was then conducted by an engineering firm specializing in 
energy cost reduction. Each specific operation of a wholesale distri- 
bution system was examined and a thorough cost/benefit analysis of 
every possibility for reducing energy costs was conducted. A series 
of recommendations was then developed based on short payback 
period, wide range of applicability, and ease of implementation. 
Twenty-three recommendations are included that could save busi- 
nesses money each year. 


TRANSPORTATION 


AIR AND AEROSPACE 
REFER ALSO TO CITATION(S) 32467 


32464 (DOE/CS/05438—T1(Vol.3)) Alternative energy sources 
for non-highway transportation. Appendices. (Exxon Research and 
Engineering Co., Linden, NJ (USA). Government Research Labs.). 
Q- 1980. Contract AC05-77CS05438. 560p. NTIS, PC A24/MF 
AOl. 

A planning study was made for DOE on alternate fuels for 
non-highway transportation (aircraft, rail, marine, and pipeline). The 
study provides DOE with a recommendation of what alternate fuels 
may be of interest to non-highway transportation users from now 
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through 2025 and recommends R & D needed to allow non-petro- 
leum derived fuels to be used in non-highway transportation. 
Volume III contains all of the references for the data used in the 

reliminary screening and is presented in 4 subvolumes. Volume 
IIIA covers the background information on the various prime 

movers used in the non-highway transportation area, the physical 
property data, the fuel-prime mover interaction and a review of 
some alternate energy forms. Volume IIIB covers the economics of 
producing, tranporting, and distributing the various fuels. Volume 
IIIC is concerned with the environment issues in production and use 
of the fuels, the energy efficiency in use and production, the fuel 
logistics considerations, and the overall ratings and selection of the 
fuels and prime movers for the detailed evaluation. Volume IIID 
covers the demand-related issues. 


32465 (P—500-80-029) Feasibility of cogeneration energy supply 
for Oakland Airport terminal facilities: Consultant report. Final 
report. (California Energy Commission, Sacramento (USA)). May 
1980. 95p. California Energy Commission, Sacramento. 

The feasibility of using a cogeneration system at the Oakland 
Airport main terminal to provide electric power, heating, and cool- 
ing needs is evaluated. Both a reciprocating engine (Otto Cycle) or a 
combustion turbine (Brayton Cycle) were considered. Waste heat is 
used for space and water heating along with cooling from absorption 
chillers. Natural gas engine equipment is the most efficient and cost 
effective technology for this particular project and would provide 
700 kW of electricity, and all of the heating and cooling energy 
needs. The plant will cost approximately $852,000 to construct, 
produce annual net operating revenues of approximately $194,000, 
have an internal rate of return of 19% and an estimated payback 
period of 4.4 years. This plant will conserve the energy equivalent of 
161,000 gal oil per year. Atmospheric emissions can be sufficiently 
controlled with catalytic converters or water injection. Noise sup- 
pression would impose no practical restrictions. Several financing 
oportunities were considered, either revenue bonds or internal fi- 
nancing by the Port Authority would appear possible. 


32466 aly ena Look at NASA's Aircraft Energy-Effi- 
ciency Program. Staats, E.B. (General Accounting Office, Washing- 
ton, Dc (USA)). 28 Jul 1980. 95p. GPO. 

Report to the Congress by the Comptroller General of the 
United States. 

Four years ago the National Aeronautics and Space Adminis- 
tration (NASA) initiated the Aircraft Energy-Efficiency Program to 
provide by 1985 the technology for making future transport aircraft 
up to 50% more fuel-efficient than today’s aircraft. Thus far, NASA 
has helped the aircraft industry to improve its current and derivative 
aircraft, and the program offers continued promise that future air- 
craft will be significantly more fuel-efficient. The original goals of 
the program were highly optimistic. Several technologies offering 
significant fuel-efficiency opportunities probably will not be ready 
for several years after 1985, and estimated costs have risen signifi- 
cantly. On the basis of this review, GAO says there is need for: (1) 
NASA to adopt a standard format for concisely and consistently 
reporting the status of major aeronautical programs to the Congress, 
and (2) an aeronautics policy which would clarify its role. 


RAILWAY 
REFER ALSO TO CITATION(S) 32464, 32467 


LAND AND ROADWAY 
REFER ALSO TO CITATION(S) 31583, 32517, 32518 


32467 (DOE/CS/56051—T2) Solid fuel applications to transpor- 
tation engines. (Mueller Associates, Inc., Baltimore, MD (USA)). Jun 
1980. Contract AC05S-79CS56051. 76p. NTIS, PC AOS/MF AOl. 

The utilization of solid fuels as alternatives to liquid fuels for 
future transportation engines is reviewed. Alternative liquid fuels 
will not be addressed nor will petroleum/solid fuel blends except for 
the case of diesel engines. With respect to diesel engines, coal/oil 
mixtures will be addressed because of the high interest in this 
specific application as a result of the large number of diesel engines 
currently in transportation use. Final assessments refer to solid fuels 
only for diesel engines. The technical assessments of solid fuels 
utilization for transportation engines is summarized: solid fuel com- 
bustion in transportation engines is in a non-developed state; high- 
way transportation is not amenable to solid fuels utilization due to 
severe environmental, packaging, control, and disposal problems; 
diesel and open-cycle gas turbines do not appear worthy of further 
development, although coal/oil mixtures for slow speed diesels may 
offer some promise as a transition technology; closed-cycle gas 
turbines show some promise for solid fuels utilization for limited 
applications as does the Stirling engine for use of cleaner solid fuels; 
Rankine cycle engines show good potential for limited applications, 
such as for locomotives and ships; and any development program 
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will require large resources and sophisticated equipment in order to 
advance the state-of-the-art. 


32468 (PB—80-132251) ee iite fare collection. Volume I. 
Review and summary. Diebel, L.; Stern, S.; Strickland, L.R.; Sulek, J. 
(Mitre Corp., McLean, VA (USA). METREK Div.). Au 1979. 85p. 
(UMTA-VA—06-0049-79-2; MTR—79W00087-01). NTIS. 

European transit properties have widely adopted a method of 
fare collection known as self-service. Instead of being monitored and 
controlled by vehicle drivers and station attendants, passengers are 
allowed virtually unrestricted access to transit service and are re- 
sponsible for determining and paying the fare themselves; special 
inspectors are used to check compliance and to passengers 
who have not paid the correct fare. This report describes the 
European approach to and rationale for self-service fare collection; 
documents the experience European transit systems have had with 
using and enforcing these procedures; and discusses the relative 
merits of the alternative masses to self-service with respect to 
their application in the US. Volume II summarizes the information 
obtained from a survey of European properties. Volume III de- 
scribes the hardware required to support self-service fare collection 
and discusses the trade-offs associated with the various options for 
its deployment and with the numerous features available through the 
hardware. Volume IV discusses the legal and labor issues associated 
with the implementation of SSFC in the United States. 


32469 Gasohol fleet testing project, Land Between The Lakes. 
i TN; Tennessee Valley Authority (1980). 22p. (NP— 
24988). 

Fleet testing of gasohol, a blend of 10% ethyl alcohol and 
90% unleaded gasoline, was performed at the Land Between The 
Lakes recreation area in western Tennessee and Kentucky. During 
the year-long test (March 1979 to March 1980), approximately two 
million miles were logged by the fleet of 176 vehicles. Analysis of 
the test data resulted in the following significant findings: a decrease 
in overall fleet mileage rating of approximately 3% with hol 
which was statistically significant at the 95% level of confidence; 
fuel savings of approximately 17,000 gallonss of gasoline at an 
additional cost of roughly $17,000 yearly; increase in fuel-related 
maintenance after fleet conversion to gasohol, specifically for carbu- 
retor components; and no substantial changes in vehicle performance 
on gasohol with the exception of the occurrence of more driveability 
problems relating to engine starts in cold weather and vehicle 
hesitation, bucking, or coughing. 


32470 Ridesharing versus road building: the TVA ex " 
Washington, DC; Dept. of Transportation (1980). 13p. (NP—24987). 
e TVA ridesharing program at Hartsville demonstrates 
that bus and vanpools can provide a viable alternative to single 
occupant automobiles for construction commuter transportation. 
The program illustrates that money used for conservation instead of 
costly unneeded auxiliary construction can provide significant social, 
energy, and environmental benefits. Due to the success of the 
Hartsville project ridesharing program, TVA has started a similar 
program at its Yellow Creek Nuclear Plant construction project in 
Tuka, Mississippi. 
32471 TVA ride-sharing experience. Knoxville, TN; Tennessee 
Valley Authority (1977). 18p. (NP__2498 6). 

The major stages in the development of TVA’s ride-sharing 
program are described and the major institutional and legal barriers 
to ride-sharing are outlined. These barriers include: (1) the complex- 
ity and ambiguity surrounding insurance laws; (2) the duplicaton and 
overlapping jurisdiction of regulatory authorities; and (3) the legal 
question of whether vanpools compete with licensed regulated carri- 
ers. Ride-sharing, particularly vanpooling, grew out of the energy 
crisis and thus is a reaction to the increase in the price of gasoline. It 
follows that the growth of ride-sharing in the near future depends on 
the money cost of competing commuter modes (mainly the auto). 
However, there are several mechanisms that the Federal govern- 
ment could adopt that would foster the development of ride-sharing. 
They include: (1) elimination to whatever extent possible the institu- 
tional barriers; (2) development of a suitable insurance program to 
exempt the e mployer from workmen's compensation claims as well 
as a method of insuring small fleets; (3) provision of tax incentives 
and/or subsidies for ride-sharing alternatives; and (4) elimination of 
Federal restrictions against Federally-owned vehicles transporting 
employees between their homes and places of work. The impact 
from the elimination of this Federal restriction would be substantial 
when one considers that there are approximately three million 
Federal civilian employees. If the vanpool participation rate at TVA 
could be replicated at other Federal —- the savings in gasoline 
alone would be approximately 400 million gallons annually. 


SEA AND WATER 


REFER ALSO TO CITATION(S) 32464, 32467 


ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 


PIPELINE 
REFER ALSO TO CITATION(S) 32464 


INDUSTRY AND AGRICULTURE 
REFER ALSO TO CITATION(S) 32369, 32370, 32396, 32857 


32472 (CONF-790432—(Voi.1)) Industrial energy conservation 
. Schmidt, P.S. (ed.). (Texas Univ., Austin (USA)). 1979. 
Contract FC01-76IR08151. 545p. NTIS, PC A23/MF AOl1. 
From Conference on industrial energy conservation technol- 
ogy and ee Houston, TX, USA (22 Apr 1979). 
A separate abstract was prepared for each of 51 papers 
included in this volume, Vol. 1, of the proceedings. Twenty-one of 
these abstracts will appear in Energy Abstracts for Policy Analysis. 


32473 (CONF-790432—(Vol.2)) Industrial energy conservation 

. Schmidt, P.S. (ed.). (Texas Univ., Austin (USA)). 1979. 
Contract FC01-76I1R08151. 541p. NTIS, PC A23/MF A0Ol1. 

From Conference on industrial energy conservation technol- 

ogy ase exhibition; Houston, TX, USA (22 oo 1979). 

A separate abstract was prepared for each Thiny 59 
included in this volume, Vol. II, of these ee ae of the 
papers were selected for Energy Abstracts for Policy Analysis. 


32474 (CONF-790432—(Vol.2), pp 655-664) Oklahoma Indus- 
trial Management Turner, W.C.; Webb, R.E.; Phil- 
lips, J. = Se T.A. (Oklahoma State Univ., Stillwater). 1979. 

nference on industrial energy conservation technol- 
ogy an exhibition; Houston, TX, USA (22 Apr 1979). 

The need for sound energy management is no longer worthy 
of debate. Action is n and much is being done by US 
industry. Unfortunately, however, the majority of the work is being 
done by the few large energy-intensive industries throughout the 
country. The average small/medium-sized company has yet to un- 
dertake a dedicated program. The reasons are numerous, but often it 
is simply because of a lack of knowledge of techniques or the 
amount of savings possible. Recognizing this, the Oklahoma 
ment of Energy designed a program to acquaint Oklahoma industry 
of the potential savings available through energy management and 
some basic techniques. The program is entitled Oklahoma Industrial 
Energy ee Program and is housed at Oklahoma State 
University. The p is funded by the US it of Energy 
through the State 1 tgy Conservation Plan. The program offer- 
ings, impact of the program to date, and plans for the future are 
described. The program has been successful to date. The results are 
directly transferable to other states and the program directors are 
willing to share information. 


32475 (CONF-790432—(Vol.2), pp 670-673) a © a 
transfer for industry the Texas Energy Extension 
Riter, S. (Texas A and M Univ., College Station). 1979. 
From Conference on industrial energy conservation technol- 

ogy and exhibition; Houston, TX, USA (22 Apr 1979). 

The Texas Energy Extension Service (EES) is one of ten 
DOE funded pilot programs designed to test methods for 
small energy users to reduce energy costs. A major thrust of EES in 
Texas is directed toward providing assistance to Texas manufactur- 
ers. This takes the form of responding to requests for technical 
information and conducting plant visits to energy-intensive small 
manufacturers. An evaluation of program effectiveness and assess- 
ment of participants’ needs was conducted. The evaluation/needs 
assessment suggests that specific conservation information when 
delivered by credible organizations is acted upon and leads to 
reductions in energy costs. 


32476 (ORAU—160) Industrial energy use data book. Bodine, 
J.F.; Vitullo, M. (Oak Ridge Associated Universities, Inc., TN 
(USA)). 1980. Contract EY-76-C-05-0033. 796p. NTIS, PC A99/MF 
AOl. 

Industrial use accounts for 36.1% of total US energy con- 
sumption. Information about energy use in industry is critically 
necessary to the formulation of both public and private policies 
regarding energy conservation, allocation, and production. This 
document has been prepared to serve as a standard reference for 
government officials and other groups concerned with policy analy- 
sis. Information included covers technical data describing energy use 
in specific industries and processes and nonengineering data describ- 
ing the economic, political, and social parameters of industrial 
energy use. Section I, chapters 1-5, addresses facets of overall 
industrial energy use. Section II, chapters 6-19, details energy use in 
the 13 most energy-intensive industrial sectors. Section III, chapters 
20-22, presents the important environmental, regional, and social 
parameters of industrial energy use. 


ENERGY SOURCES 
REFER ALSO TO CITATION(S) 31571 
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32477 Some effects of alternate energy policies on California 
annual crop production. Giannini Foundation research report No. 326. 
Adams, R.M.; Johnson, W.E.; King, G.A. Berkeley, CA; Giannini 
Foundation of Agriculture Economics (1978). 99p. (NP—25061). 

An attempt was made to measure some general impacts on 
California agriculture of adjustments in energy costs and availability. 
The study examined the feasibility of a particular methodological 
approach, i.e., quadratic programming as applied to large, sectoral- 
level problems and employed a comparative static quadratic pro- 
gramming model for a base period (1969-1972) and a projection year 
(1977) to provide quantitative estimates of possible price, quantity, 
and welfare effects that could be expected as a result of alternative 
energy input assumptions. The welfare effects of energy price and 
quantity parameter changes were evaluated by using the concepts of 
economic surplus. The base period model results suggest that the 
inclusion of regional energy restraints can affect cropping patterns, 
especially the sharp reduction in total cropped acreage for the state. 


MATERIALS 


32478 (CONF-800692—1) CAD/CAM: improved design quality, 
increased productivity. Evans, D.E.; England, J. (EG and G Idaho, 
Inc., Idaho Falls (USA)). 1980. Contract AC07-76ID01570. 8p. 
NTIS, PC A02/MF AOl. 

From 2. annual. energy quality assurance conference; Idaho 
Falls, ID, USA (25 Jun 1980). 

Maintaining productivity levels while assuring the quality of 
engineering products grows increasingly more difficult and costly 
for industries such as the energy industry which are heavily commit- 
ted to product design. The man/machine interface made possible 
through the development of computer-aided design/computer-aided 
manufacturing (CAD/CAM) technology can be applied to the 
design process as a tool for increased control to assure the quality of 
the final engineering product. The quality-control aspects of CAD/ 
CAM technology are addressed in this presentation. 


EQUIPMENT AND PROCESSES 


32479 (AD-A—075955) Regenerative burner system for thermo- 
electric power sources. Technical report. Guazzoni, G.; Angello, J.; 
Herchakowski, A. (Army Elecironics Research and Development 
Command, Fort Monmouth, NJ (USA). Electronics Technology/ 
Devices Lab.). Jul 1979. 8p. NTIS, PC A02/MF AO1. 

A thermoelectric power source is being developed to provide 
a multifuel, silent, maintenance free tactical power generator for 
forward area and unattended-operation applications. An experimen- 
tal study of a regenerative burner system for the 500-Watt Thermo- 
electric Power Source has resulted in significant reduction in fuel 
consumption and infrared signature of the power source. 


32480 (ANL/OEPM—80-2) Electrorefining of copper from a 
cuprous ion complexing electrolyte. Il. Experimental comparison of 
possible a!ternative electrolytes and preliminary cost engineering anal- 
ysis. Brown, A.P.; Loutfy, R.O.; Cook, G.M. (Argonne National 
Lab., IL (USA)). Apr 1980. Contract W-31-109-ENG-38. 33p. 
NTIS, PC A03/MF AOl1. 

The energy saving potential and refining capability of three 
copper(I)/electrolyte systems for the electrorefining of copper were 
compared experimentally. The alternative electrolyte systems stud- 
ied were copper(I)/acid chloride, copper(I)/acetonitrile and sulfuric 
acid, and copper(I)/ammonia solutions. These were compared to the 
conventional copper(II)/sulfuric acid electrolyte. All of the alterna- 
tive electrolyte systems demonstrated at least some potential for 
saving energy when run at an equal deposition rate to the conven- 
tional process; the chloride electrolyte showed the greatest energy 
saving potential, about 70%, and the ammonia electrolyte showed 
the least, about 25%. All of the alternative electrolyte systems, 
however, exhibited performance problems, primarily with regard to 
inadequate separation of impurities. A preliminary capital cost esti- 
mate was made for the copper(I)/chloride system. This estimate 
showed that, for the alternative electrolyte system to be cost com- 
petitive (that is, a reduction of capital cost of about 15 to 20%) with 
the conventional electrorefining process, the refining cells would 
have to be operated at a current density of about 25 to 30 mA-cm~?. 
At this current density, the estimated energy saving potential for the 
copper(I)/chloride system was still about 50%. 


32481 (BNL—51073) Iron and steel industry process model. 
Sparrow, F.T.; Pilati, D.; Dougherty, T.; McBreen, E.; Juang, L.L. 
(Brookhaven National Lab., Upton, NY (USA). National Center for 
Analysis of Energy Systems). Jan 1980. Contract ACO2-76CH00016. 
69p. NTIS, PC A04/MF AOl1. 

The iron and steel industry process model depicts expected 
energy-consumption characteristics of the iron and steel industry and 
ancillary industries for the next 25 years by means of a process 
model of the major steps in steelmaking, from ore mining and scrap 
recycling to the final finishing of carbon, alloy, and stainless steel 
into steel products such as structural steel, slabs, plates, tubes, and 
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bars. Two plant types are modeled: fully integrated mills and mini- 
mills. User-determined inputs into the model are as follows: project- 
ed energy and materials prices; projected costs of capacity expansion 
and replacement; energy-conserving options, both operating modes 
and investments; the internal rate of return required on investment; 
and projected demand for finished steel. Nominal input choices in 
the model for the inputs listed above are as follows: National 
Academy of Sciences Committee on Nuclear and Alternative 
Energy Systems Demand Panel nominal energy-price projections for 
oil, gas, distillates, residuals, and electricity and 1975 actual prices 
for materials; actual 1975 costs; néw technologies added; 15% after 
taxes; and 1975 actual demand with 1.5%/y growth. The model 
reproduces the base-year (1975) actual performance of the industry; 
then, given the above nominal input choices, it projects modes of 
operation and capacity es that minimize the cost of meeting 
the given final demands for each of 5 years, each year being the 
midpoint of a 5-year interval. The output of the model includes the 
following: total energy use and intensity (Btu/ton) by type, by 
process, and by time period; energy conservation options chosen; 
utilization rates for existing capacity; capital-investment decisions for 
capacity expansion. 


32482 (BSDF—38-3Q-80) Evaporation by mechanical vapor re- 
compression. Technical progress report, April 1, 1980-June 30, 1980. 
Iverson, C.H.; Coury, G.E. (Beet Sugar Development Foundation, 
Fort Collins, CO (USA)). 1980. Contract AC03-79CS40208. 8ip. 
NTIS, PC A05S/MF AO1. ‘ 

The expected performance and estimated capital cost are 
presented of two schemes for the application of mechanical vapor 
recompression to a conventional, low pressure, five effect juice 
evaporator in a beet sugar factory. Due to the constraints of the 
existing system and the desire to make the most effective use of the 
capital investment, the recommendation is to install Scheme B. This 
selection recognizes the inability of the falling film evaporator to 
respond to rapid and frequent changes in capacity, and upon the 
need to raise the first effect vapor pressure to allow utilization of 
first effect bleed vapor to boil the white sugar crystallization pan. 
The recommended installation, Scheme B, is predicted to reduce the 
hourly steam consumption by up to 10,477 #/hr for an annual fuel 
savings of $126,800 on today’s fuel cost at the Greeley Factory of 
the Great Western Sugar Company. This represents a 9.35% reduc- 
tion in the amount of steam generated during the base year of 1978 
to 1979. The estimated capital cost of the installation is $825,000. 


32483 (BSDF—39-3Q-80) Technical and economic feasibility of 
membrane technology. Sandre, A. (Beet Sugar Development Founda- 
tion, Fort Collins, CO (USA)). 1980. Contract AC03-79CS40213. 
27p. NTIS, PC A03/MF AO1. 

The potential application of reverse osmosis, ultrafiltration, 
and electrodialysis to the system of solids concentration in beet sugar 
process streams is being investigated. All available membranes po- 
tentially applicable to the process are being tested for application 
and durability under typical pH, heat, pressure and recycle condi- 
tions. Progress in achieving a possible reduction of energy require- 
ments for evaporation by 15% to 20% is reported. 


32484 (CONF-790432—(Vol.2), pp 637-645) Energy-conserva- 
tion R, D, and D programs in high-temperature processes. Sheneman, 
R.L. (Dept. of Energy, Washington, DC). 1979. 

From Conference on industrial energy conservation technol- 
ogy and exhibition; Houston, TX, USA (22 Apr 1979). 

The history and background of those elements of industry 
responsible for current practices of energy consumption are dis- 
cussed briefly, specifically those processes requiring high tempera- 
tures. Potentials for energy conservation in high-temperature proc- 
esses are elaborated for: coal-fired aluminum remelting; direct reduc- 
tion of aluminum; hot inspection and scarfing of steel; electric-arc- 
furnace modeling; cupola furnace; new processes in copper produc- 
tion; improved slot-forge furnace; fluidized-bed heat treatment; alu- 
minum-cathode development; glass conglomerates; and continuous 
casting. 


32485 (DOE/CS/4431—T1) Energy conservation: a route to 
improved distillation profitability. Executive briefing report, technol- 
ogy transfer. (Radian Corp., Austin, TX (USA)). 1980. Contract W- 
31-109-ENG-38. 29p. NTIS, PC $6.50/MF $3.50. 

The savings potential of energy-conservation measures ap- 
plied to distillation is examined. The document catalogs all of the 
various energy-conservation options applicable to distillation; cate- 
gorizes the options by investment required; and describes in detail 
the options having a significant potential to reduce distillation 
energy requirements economically. A technology applications 
manual designed to assist distillation process engineers who will 
perform technical and economic analyses to determine the conserva- 
tion measures most suitable for their particular plant is also available 
(DOE/CS/4431-T2). 


32486 (DOE/CS/4431—T2) Energy conservation in distillation: 
a technology applications manual. (Radian Corp., Austin, TX (USA)). 





OCTOBER 31, 1980 


ry A 1980. Contract W-31-109-ENG-38. 54p. NTIS, PC E03/MF 


Distillation is the most widely point technique for 
rating mixtures of chemical species, but it is an energy intensive 
process. A 10% reduction in distillation energy consumption would 
effect a significant savings. On a national basis this would be an 
annual savings of 200 nm Btu, or the equivalent of 36.5 million 
barrels of oil per year. Technology to achieve these savings in 
distillation energy is available and measures are presented to assist 
process engineers in technical and economic analysis of the ener, 
conservation measures most suitable for particular distillation appli- 
cations. The manual catalogs all of the energy conservation options 
applicable to distillation and the options by investment required; 
describes in detail the options having a significant potential to reduce 
distillation —y requirements economically; provides 
that will allow the plant engineer to quickly screen each option for 
his application; and provides short-cut calculation procedures for use 
in a preliminary economic analysis of promising options. 


32487 i a gc a OPE Investigation of freeze concentra- 

tion as a process for industrial energy 

acetic acid, and citrus juice applications. Final report. ( 

5. ts, Inc., Andover, MA (USA)). Jul 1979. Contract ACO1I- 
34. 173p. NTIS, PC A08/MF AO1. 

One of largest consumers of energy in industrial process- 
ing is the equipment that concentrates weak aqueous solutions to 
stronger more sellable or reusable concentrations. The technical and 
economic feasibility of applying freeze concentration (that is, crys- 
tallization and removal from solution of pure solvent - water) as an 
alternative to heat evaporation (or distillation) to three industrial 

app! lications is established. For each of the applications - pulp mill 
black liquor concentration, acetic acid recovery and orange juice 
concentration - the economic analyses indicate that the energy 
savings achievable by freezing justify the respective capital invest- 
ments with pay out periods of generally one to three years. Past 
freeze concentration operations have been in the 10,000 to 100,000 
gallons per day range for sea water desalination. Research and 
development work will be required to adapt this work to the three 
industrial applications. 


32488 (DOE/OR/05379—T1) Research on cavitating hydrojet 
for improving the efficiency of industrial boiler 


techniques f i 
tubes. Howard, S.C. (Daedalean Associates, Inc., Woodbine, MD 


ot ae Jan 1978. Contract ACOS-770R05379. 61p. NTIS, PC A04/ 
MF A 


The feasibility for utilizing a hydrojet system for the cavitat- 
ing of industrial boiler tubes was examined. The cavitating descaling 
technique was successfully demonstrated in the laboratory to be a 
viable pee oe for removing the scale deposits from the surfaces of 
industrial boiler tubes. The cavitating water jet technique is both 
simple and reliable, would result in energy savings, as compared 

ith conventional mechanical cleaning techniques, and would elimi- 
nate the possibility of damaging the tubes so prevalent with mechani- 
cal reamers or acid flushings. The performance data for several 
nozzle designs were generated which will allow the correct nozzle 
to be chosen for a specific type of descaling application. The 
engineering design charts produced as a result of this program will 
allow optimization of component size and of —— conditions for 
a multipurpose pipe and tube cleaning system for removing the scale. 


WASTE HEAT RECOVERY AND UTILIZATION 


32489 (CONF-790432—(Vol.1), pp 98-102) Department of 
Energy program for development of industrial heat-recovery equip- 
ment. Eustis, J.N. (Dept. of Energy, Washington, DC). 1979. 

From Conference on industrial energy conservation technol- 
ogy and exhibition; Houston, TX, USA (22 Apr 1979). 

Development of heat-recovery equipment in DOE programs 
is summarized. The industrial heat recovery equipment development 
is carried out primarily in the areas of recuperators and heat pumps, 
with some work in organic Rankine-cycle power units and novel 
waste-heat boilers. Basic work in heat-exchanger design described 
includes: better understanding of heat-transfer mechanism; fouling 
mechanisms and flow induced vibrations; development of corrosion- 
resistant materials; and de-scaling techniques. 


32490 (CONF-790432—(Vol.2), pp 747-756) Thermal energy 
storage/waste heat recovery applications in the cement industry. Be- 
shore, D.G. (Martin Marietta Aerospace, Denver, CO); Jaeger, F.A.; 
Gartner, E.M. 1979. 

From Conference on industrial energy conservation technol- 
ogy and exhibition; Houston, TX, USA (22 Apr 1979). 

The cement industry is the most energy-intensive industry in 
the United States in terms of energy cost as a percentage of the 
material according to a 1973 report by the Cost of Living Council. 
Martin Marietta Aerospace, Denver Division, and the Portland 
Cement Association have studied the potential benefits of using 
waste-heat-recovery methods and thermal-energy-storage systems in 
the « facturing process. The study illustrates very attrac- 
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tive cost benefits realized from waste-heat recovery/thermal-storage 
systems. The sources of rejected energy in the cement-manufactur- 
ing process, uses of this energy, various energy-storage concepts, 
and a methodology for selection of most-promising energy-storage 
systems are examined. Two storage systems show the best promise - 
rockbeds and draw salt storage. performance and detailed 
economic analyses have been performed on these systems and results 
are presented. Through the use of thermal energy storage in con- 
with waste-heat electric-power-generation an estimat- 


junction units, an 
ed 2.4 x 10*° Btu per year, or an equivalent of 4.0 x 10° barrels of oil 


per year, can be conserved. Very attractive rates of return on 
investment of the proposed systems are an incentive for utilization 
and further development. 


32491 (CONF-790432—{Vol.2), pp 918-931) Organic Rankine 
cycles for the industry. Rose, R.K.; Colosimo, D.D. 
(Mechanical Tech. Inc., Latham, NY). 1979. 

From Conference on industrial energy conservation technol- 
ogy and exhibition; Houston, TX, USA (22 Apr 1979). 

Under a cooperatively funded DOE/MTI program, a pack- 
aged Rankine power-recovery system is being developed specifically 
to meet the needs of the petroleum refinery and chemical industries. 
The system under development is a system based on a conventional 
fluorocarbon refrigerant to generate a nominal 1000 kW from typical 
liquid and vapor streams in the process plant. The 220°F nominal 
turbine-inlet temperature of the unit is well suited to the 250 to 
350°F typical of these streams. The organic Rankine power package 
will be in operation at MTI’s Energy Test Facility in late 1979. The 
first field-test demonstration unit is scheduled to be shipped in late 
1980. an ane, Se ee See eee ee 
ics of its application in the petrochemical process industry are 
described. 


32492 (P—500-80-018) Cotton gin trash incinerator-air heat proj- 
ect. Lang, R.C. (California Energy Commission, Sacramento 
peg May 1980. 29p. California Energy Commission, Sacramen- 


The California Energy Commission has funded the final phase 
of a four year project by Norman Pitt, Inc. resulting i in development 
of a successful system for burning cotton gin trash as a fuel provid- 
ing the heat for ginning. Gin trash, a residue of the ginning process, 
having a heat value of about 6000 Btu/Ib, is burned in a special 24 
million Btu furnace under controlled conditions avoiding slagging. 
The hot combustion gases pass through heat exchangers to heat 
clean air for use in the gin dryers. Sufficient trash is evolved in 
ginning to supply all of the fuel needs for hot air production, 
approximatley 12 million Btu's/h, replacing fossil fuel consumption 
for this purpose. The incinerator - air heater system installed in 
Corcoran, California operates continuously throughout the ginning 
season. Trash feeding and burning rate is automatically controlled 
from the combustion temperature, hot air temperature is controlled 
by the drying needs, and ashes are automatically removed from the 
system and pneumatically conveyed to the disposal site. The system 
complies with state and county air pollution codes by means of 
baghouse collectors. Savings in fossil fuel and trash disposal costs 
have demonstrated the equipment system is feasible for a four year 
payback at large, well utilized gins. 


32493 (P—500-80-027) Feasibility study of a waste-fueled, flui- 
dized bed facility: consultant report. (California Energy 
Commission, Sacramento (USA)). May 1980. 8046p. California Energy 
Commission, Sacramento, CA 

The feasibility of establishing an independent company that 
would engage in the sale of process steam and electricity to food 
processing facilities in the San Joaquin Valley of California was 
studied. This energy would be produced by a fluidized bed reactor 
with a waste heat boiler and a steam turbine generator fired by waste 
fuels such as orchard clippings. As proposed, the combustion facility 
will consume approximately 59,5000 tons of waste annually. Energy 
production is expected to be 23,00 pounds of steam per hour and 3 
MW of electricity. The total capital expenditures required are 
$3,006,000. Annual sales are projected at $1,131,600. Waste fuel costs 
are projected at $387,993 per year and energy complex operating 
costs are projected at $589,840, leaving a projected profit of 
$167,767 per year. However, the simple payback is about 20 years. 
The major conclusions of the study are: a joint venture of some type 
between the customer and the energy production is probably more 
practical than a truly independent entity; there appear to be no 
significant technological barriers to implementing the proposed con- 
cept; waste fuels are available at effective costs lower than current 
fuel alternatives for producing and/or acquiring steam and electric- 
ity; and the project as designed, with its attendant risks does not 
result in a sufficient return to attract private investment capital. It is 
likely that some type of governmental support would be required if 
the proposed concepts were to be tested in actual practice. 
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INDUSTRIAL WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 31525, 31830, 31851, 32189, 
32193, 32208, 32504, 32707 


32494 ores RI—8419) Solvent extraction of cobalt from laterite- 
ammoniacal leach ilsen, D.N.; Siemens, R.E.; Rhoads, S.C. 
(Bureau of Mines, Albany, OR (USA). Albany Research Center). 
1980. 23p. Bureau of Mines, Pittsburgh, PA. 

Bureau of Mines is develo oping a method to recover Ni, 
Co, and Cu from laterites containing less than 1.2% Ni and 0.25% 
Co. The method consists of the following basic unit operations: (1) 
reduction roasting, (2) leaching, (3) solvent extraction, and (4) 
electrowinning. 1e method reflects three Bureau of Mines objec- 
tives: (1) recovery of critical minerals that are domestically in short 
supply from low-grade domestic laterites, (2) lower processing 
energy requirements, and (3) solution recycling. This report deals 
with the extraction of cobalt and the preparation of a suitable cobalt 
electrolyte by solvent extraction from liquor produced by this 
method. Nickel and copper are coextracted with LIX64N i an 
ammoniacal ammonium eo leach liquor containing about 1.00 
1 Ni, 0.30 g/1 Co, 0.03 g/1 Cu, and 0.02 g/1 Zn. t (IID) in 
nickel-copper barren te is reduced to cobalt (II) with cobalt 
metal. Reduction of cobalt (III) to cobalt (II) greatly aids subsequent 
extraction. Commercially available XI-51 extracts about 94% of the 
cobalt from the treated raffinate in one stage in a laboratory mixer- 
settler continuous circuit. Ammonia loaded on the solvent is re- 
moved in two washing steps. About 94% of the cobalt then is 
stripped from the XI-51 in one stage with spent cobalt electrolyte 
containing about 77 g/l Co and 18 g/1 sulfuric acid (H2SO,). 
Electrol containing less H2SO, also may be used. Preliminary 
data indicate that coextracted zinc may be removed from pregnant 
cobalt electrolyte con wal 3 g/1 or less H2SO, with di-(2 ethyl- 
hexyl) phosphoric acid (D2EHPA). 


32495 (EPA—600/8-80-026) Industrial wastewater. (Environ- 
mental Protection Agency, Washington, DC (USA). Office of Re- 
search and Development). Jun 1980. 33p. Environmental Protection 
Agency, Cincinnati, OH. 

Most industrial waste water is discharged back into its source 
in a degraded state which may pose a threat to public health. EPA’s 
Office of Research and Development produces the scientific data 
and technology necessary for development of. effective pollution 
control strategies and environmental standards. Summaries are pre- 
sented of the two research categories: treatment and reuse and 
recycling and other process modifications. 


MUNICIPALITIES AND COMMUNITY SYSTEMS 


32496 (NP—25000) Role of the planner in com 

munity energy management. Cartwright, J.M. (Tennessee Valley 
pie Knoxville (USA)). Jan 1979. 33p. NTIS, PC A03/MF 
AOl 


ive com- 


The role of the professional planner is identified as planning 
the issues that affect community energy management and planning 
tools that encourage energy conservation. Part I of this report 
discusses such planning issues as population densities, transportation 
linkages, land-use patterns, and the location of activities. These issues 
can be resolved in a manner that encourages a compact development 
pattern that is energy-efficient. In many cases, these issues are 
resolved in a way that encoura ~ isolated rural development and 
underdeveloped urban areas, both energy-intensive development pat- 
terns. Parts II and III discuss various planning tools for comprehen- 
sive, community energy management. Since many of these tools are 
ordinances and regulations that are to be used as supplements to a 
community's existing zoning ordinance and subdivision regulations, 
Part IV details recommended modifications to local ordinances and 
regulations. It is left to the discretion of the local government to 
utilize all or any combination of these planning tools for energy 
management. 


32497 (NP—25001) Community Energy Management Plan, 
Norris, Tennessee. Cartwright, J.M. Genta Valley Authority, 
Knoxville (USA)). Jul 1979. SAA. NTIS, PC A03/MF AOI. 

The workplan for the city of Norris, Tennessee, to manage 
energy is described. It defines the tasks to be performed and the time 
frame for each task, and identifies task responsibilities. The effort 
identifies the local uses of energy, the types of energy consumed, 
community energy goals, and implementation strategies for those 
goals. The local energy planning committees identified 12 projects to 
be pursued. These include the installation of 25 solar water heaters 
and 25 wood stoves in Norris residences; establishing a convenient 
and economical source of firewood; insulating 60 Norris homes 
following TVA standards; establishing additional vanpools; utilizing 
2 electric cars for intracity movement of TVA personnel; construct- 
ing 5 solar homes in the community; developing energy conscious 
land use plan and building codes; encouraging more walking and 
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bicycling to work and school; starting an energy materials coopera- 
tive; incorporating energy conserving concepts in the proposed 
Norris Community Center; and developing energy education pro- 
jects to communicate the need to conserve energy. 


PUBLIC SERVICES 


32498 Conversion of the city of Sunnyvale streetlighting system 
to sodium vapor. Volume II. Appendix; comments. Sacramento, CA; 
California Energy Commission (1980). 250p. (NP—24993(Vol.2)). 

Results of a study made to determine what type of sodium 
vapor system would be most efficient, in terms of energy use, 
lifetime costs, and photometric performance for streetlighting in 
Sunnyvale, California, are presented. Volume I contains results of 
the technical data. Volume II contains information in appendixes on 
conversion of Oakland streetlighting; Norelco roadway lighting 
survey; the American Natio: Standard Practice for Roadway 
Lighting; and the CIE publication recommendations for the lighting 
of roads for motorized traffic. Some photographs of Sunnyvale 
streets are included. Extensive comments on the report are included 
from the California Energy Commission Staff; General Electric; 
North American Philips Lightin, Seal meng the cities of Oakland, 
Norwalk, Long Beach; PG and E; San Diego Gas and Electric; Lick 
Observatory; and the consultant’ 's response. 


32499 Conversion of the city of Sunnyvale streetlighting system 
to sodium vapor. Volume I. Technical report. Sacramento, CA; Cali- 
fornia — y Commission (1980). 150p. (NP—24993(Vol.1)). 
its of a study made to determine what type of sodium 
vapor an would be most efficient, in terms of energy use, 
lifetime costs, and photometric performance for streetlighting in 
Sunnyvale, California, are presented. Volume I contains results of 
the technical report and includes chapters on a review of the 
Sunnyvale streetlighting system; the Sunnyvale System Retrofit 
Mighting standards, photometric performance, cost analyses, PG and 
E luminaires); generic issues in streetlighting (visual acuity, lamp 
luminaire characteristics, color acceptability, skyshine, and spill/ 
security lighting); and measurement of luminaire performance. 


PUBLIC UTILITIES 
REFER ALSO TO CITATION(S) 32455 


32500 (ANL/ES—96) Assessment of external combustion, Bray- 
ton-cycle engine potential in total and integrated energy systems. 
Marciniak, T.J.; Bratis, J.C.; Davis, A.; Jain, M.L.; Ashe, T.L.; Six, 
L.D.; Trimble, S.W. (Argonne National Lab., IL (USA)). Mar 1980. 
Contract W-31-109-ENG-38. 112p. NTIS, PC A06/MF AO1. 

The history, advantages, disadvantages, and performance and 
cost characteristics of the external-combustion, Brayton engine are 
discussed. Included are studies of external combustion, Brayton 
engines in Integrated Energy Systems, and comparisons with current 
technologies, such as diesels and gas turbines, as well as with other 
advanced prime-mover technologies, such as large Stirling engines 
and adiabatic yore, gare diesel engines. Lastly, a development 
program, one that would lead to a commercializable external com- 
bustion, Brayton engine using an atmospheric fluidized bed combus- 
tor is described. The fluidized bed offers a method for burning coal 
in an environmentally acceptable manner at a fairly reasonable cost 
so that the external combustion Brayton concept can be used in the 
residential/commercial sector. Based on this study, it appears that 
the external combustion, Brayton engine, using a fluidized-bed com- 
bustion system, offers a technologically sound alternative for devel- 
oping an economically viable, environmentally acceptable method 
for using non-scarce fuels. Although the efficiency of the engine is 
not as high as that projected for large diesel and Stirling engines, the 
capital cost advantages, fuel flexibility, relatively low developmental 
costs, and high chance of success make it an attractive alternative. 


32501 (CONF-800598—.) Co-sponsored second quarter progress 
review conference on district heating. (Department of Energy, Wash- 
ington, DC (USA). Assistant Secretary for Conservation and Solar 
Energy). 1980. 209p. NTIS, PC A10/MF AOl1. 

From Progress review conference on district heating; Detroit, 
MI, USA (29 May 1980). 

A summary of the progress review conference on district 
heating and cooling systems is presented. The agenda and lists of 
speakers and attendees are presented. A history of district heating 
and some present needs and future policies are given and an excerpt 
from the National District Heating Program Strategy (DOE, March 
1980) is included. Following the presentation, District Heating and 
Cooling Systems Program, by Alan M. Rubin, a fact sheet on DOE's 
Integrated Community Energy Systems Program and information 
from an oral presentation, District Heating and Cooling Systems for 
Communities Through Power Plant Retrofit Distribution Network, 
are given. The Second Quarterly Oral Report to the US DOE on the 
District Heating and Cooling Project in Detroit; the executive 
summary of the Piqua, Ohio District Heating and Cooling Demon- 
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stration Project; the Second Quarterly Report of the Moorehead, 
Minnesota District Heating Project; and the report from the Moore- 
head, Minnesota mayor on the Hot Water District Heating Project 
are presented. 


32502 (EPRI-EM—1436) Dual energy use systems: district heat- 
ing survey. Final report. (EUS, Inc., Pittsburgh, PA (USA); Hittman 
Associates, Inc., Columbia, MD (USA)). Jul 1980. 161p. NTIS, PC 
A08/MF AO1. 

The EPRI Dual Energy Use Systems (DEUS) District Heat- 
ing Survey project identifies the current status of and problems of 
district-heating systems operated by electric utilities, and evaluates 
the technical and economic factors which can affect the present and 
future success of district-heating systems in the United States. In 
particular, the current use and future potential of dual energy use 
systems such as cogeneration are evaluated. Fifty-nine district-heat- 
ing electric utilities were surveyed, with questions to obtain data on 
technical, economic, regulatory, and marketing factors included. 
Literature on district heating in the US and abroad was collected 
from governments, industry, and other sources, and reviewed. Inter- 
views were held with executives of 16 utilities that operate district- 
heating systems and with executives of 15 utilities that do not 
operate district-heating systems in order to determine corporate 
attitudes. A summary of the literature obtained is provided. Survey 
results are tabulated and described. The interviews and survey data 
were used to compile 10 case studies of utilities operating district- 
heating systems under a broad range of circumstances. Recommen- 
dations for future investigations of district-heating potential are 
provided. 


32503 (NP—24977) Ordinance concerning the standard condi- 
tions governing heat supply (AVB Fernwaerme V). (Bun- 
desrat, Bonn (Germany, F.R.)). 12 Feb 1980. 64p. (In German). 
NTIS (US Sales Only), PC A04/MF AO1. 

The conception of this ordinance concerning long-distance 
heat supply for district heating, (AVB Fernwaerme V), is largely the 
same as that of the two other ordinances relating to power and to 
gas supply; the provisions laid down in this ordinance take into 
account requirements and problems from the field of power econo- 
my as well as technical and legal problems and the requirements of 
consumer protection. 


MUNICIPAL WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 32810 


32504 at ee Resource recovery: research devel- 
opment and demonstration plan. Scaramelli, A.B. (Mitre Corp., Bed- 
ford, MA (USA)). Oct 1979. Contract ACO01-78CS20178. 426p. 
NTIS, PC A19/MF AOl1. 

Implementation of resource recovery is being retarded by 
technological uncertainties and institutional impediments. Develop- 
ment and commercialization of new competitive technologies are not 
proceeding rapidly because a structured development program for 
the industry is lacking. The US Department of Energy (DOE) has 
recognized these problems, and as part of its overall program in 
energy recovery from urban waste, it is developing a near- and 
longer-term research, development, and demonstration (RD and D) 
program to accelerate commercialization of promising resource re- 
covery technologies. The MITRE Corporation was contracted to 
develop a near-term RD and D Plan for resource recovery which 
identifies actions which should be taken over the next three years to 
accelerate commercialization of existing and developing technol- 
ogies. The research needs presented in this Plan exist in the industry 
today. The resolution, however, is not necessarily the sole responsi- 
bility of DOE, but rather calls for a combination of public and 
sop sector efforts. An individual research program is presented 

‘or each resource recovery technology. A program consists of a 
combination of bench-, pilot-, demonstration-, and full-scale process 
and equipment evaluations as well as qualitative and quantitative 
studies. Each research program is tailored to alleviate the problems 
of a technology such that their resolution will accelerate the rate at 
which the technology advances toward commercial readiness and 
realizes commercial implementation. All the research needs identi- 
fied are actions which should be taken in the next three years to 
advance the field of resource recovery. 


32505 (DOE/EV/10133—T1) Characterization and environmen- 
tal studies of Pompano Beach anaerobic digestion facility. Semi-annual 
report. Sengupta, S.; Farooq, S.; Gerrish, H.P.; Wong, K.F.; Daly, 
E.L. Jr.; Chriswell, C. (Miami Univ., Coral Gables, FL (USA). 
Dept. of Mechanical Engineering). Feb 1980. Contract AS05- 
78EV 10133. 190p. NTIS, PC A09/MF AO1. 
Anaerobic digestion of municipal waste has been demonstrat- 
ed to be feasible in bench scale experiments by Pfeffer (1974). 
Approximately, 50% reduction in mass and production of 6000 ft* of 
ton have been estimated. The gas composition is estimated to be 
methane and 50% carbon monoxide. The technical and eco- 
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nomic feasibility of anaerobic with an ultimate objective of 
commercialization are ae dace A plant has ben ult a 

The in ein capaty 10 om landfill operation site. 
pd soe Ba Ligne y pdr 1 0 tons/day. 1 Two digesters have been 
constructed to of 


shredding, heey 
and digestion of li 
and the Sir one ato 

iter on an existing landfill 
recycled. Excess filtrate is at og et Ca in eer 
output gas is being flared. A chart for the plant is presented. It 
is imperative that environmental investigations be be conducted on new 
energy techno prior to cc 
ed to characterize all input and output streams and to assess the 
potential for gro by i 
effluents. Detailed chemical, biological and physical characterization 
efforts supported by oe and 
ducted to achieve the stated objectives. 
were also conducted. The environmental investigations 
—— 1978. Sengupta et al (1979a) reported the first year’s 
efforts. 


32506 (OTA-M—93) Materials and from municipal 
waste. (Office of Technology Assessment (Us. © S. Congress), Washing- 
ton, DC). Jul 1979. 291p. GPO. 

The United States annually generates more than 135 million 
tons of municipal solid waste (MSW). Its disposal is a rapidly 
growing problem for many areas of the country, where such tradi- 
tional methods as open dumping, landfill, uncontrolled incineration, 
and ocean burial are too expensive or environmentally unacceptable. 
Resource recovery and recycling materials and energy from MSW 
can play significant roles in helping to solve waste generation and 
disposal problems. In addition, resource recovery, pee and 
reuse can contribute to the wise and efficient use of materials, to 
conserving energy, to preserving the environment, and to improving 
the balance of trade by reducing our dependence on imported 
natural resources. By materials more than once, virgin re- 
sources can be conserved Le cacudveab end Gar tikes tamales. 
The feasibility of various approaches to resource recovery, recy- 
cling, and reuse are ussed. The results of an examination of 
influential technological, economic, and institutional factors are pre- 
sented. Federal policies that might stimulate resource recovery, 
recycling, and reuse were identified and their effectiveness and 
impacts were assessed. The criteria used for assessing the policy 
options include technical and administrative feasibility (effective- 
ness), economic efficiency, equity, security, and diversity. Only 
those problems and ue associated with the disposal of 
ordinary MSW in the United States were studied. The management 
of hazardous wastes, sewage sludges, and other special wastes; 
remanufacturing, reworking, or refurbishing products for reuse; re- 
cycling industrial scrap; and recovering materials or energy from 
a. forestry, mining, or industrial residues, were specifically 
excluded 





EDUCATION AND PUBLIC RELATIONS 


REFER ALSO TO CITATION(S) 31585 


32507 (DOE/IR/06065—1(Pt.1)) Providing for energy efficien- 
buildings. 


cy in homes and small Part I. Understanding and practicing 
energy conservation in buildings. (American Association for Voca- 
tional Instructional Materials, Athens, GA). Jun 1980. Contract 
ACO01-771R06065. 87p. NTIS, PC A05/MF AOI. 

TE bn Sas Detain Sp seyeets Semen one See 
in the importance of conserving energy and to provide for develop- 
ing skills needed in the — r energy-saving techniques that 
result in energy-efficient b A teacher guide and student 
workbook are available to pana a the basic guide, which con- 
tains three parts. Part I considers the following: understanding the 
importance of energy; developing a concern for energy; 
unders the use of energy in buildings; care and maintenance 
of energy-e t buildings; and developing energy-saving habits. A 
bibliography is presented. 


32508 py amet re 2)) a for energy efficien- 
cy in homes and small buildings. Part II. Determining amount of 
energy lost or gained in a building. (American Association for Voca- 
tional Instructional Materials, Athens, GA). Jun 1980. Contract 
ACO01- sg ne 36p. TIC. 

e training program is designed to educate students and 
individuals in the importance of conserving energy and to provide 
for developing skills needed in the application of energy-saving 
techniques that result in ene: “ey buildings. There are 3 ~_ 
to the training program are entitled: U 
Practicing Beer Conservetion | in Buildings; Determining pM 
of Energy Lost or Gained in a Building; and Determining Which 
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Practices Are Most Efficient and Installing Materials. For Part Two, 
it is recommended that pea dager heating load calculation manual 
(GRP 158) ASHRAE, 1979, used. Specific subjects covered in 
Part II are: Terms Used to Measure Energy in Buildings; Under- 
standing Heat Losses and Gains in Buildings; Estimating Heating 
Loads in Buildings; Special Applications for Estimatin, ne 
Loads in Buildi S Seamating’ Cooling Loads in Balldings 
Determining Cost Benefits of Using Energy-Saving Practices. 


32509 pact pr phe lig ey Hp tren for energy efficien- 
cy in homes and small buildings. . Determining which practices 
are most effective and materials. (American Association for 
Vocational Instructional Materials, Athens, GA). Jun 1980. Contract 
ACO01-77IR06065. 114p. TIC. 

The training program is designed to educate students and 
individuals in the importance of conserving energy and to provide 
for developing skills needed in the application of pace - Rpt 4 
techniques that result in anne anes uildings. A teacher guide 
and student workbook are available to supplement the basic manual. 
Subjects covered in Part III are: determining which practices are 
most efficient and economical; installing energy-saving materials; 
and improving efficiency of equipment. 


32510 (DOE/IR/06065—1(Pt.4)) Providing for energy efficien- 
cy in homes and small buildings: teacher guide. (Fraser/Associates, 
Washington, DC (USA)). Jun 1980. Contract AC01-771R06065. 30p. 
NTIS, PC A03/MF AOl1. 

A teacher guide to the basic manual, providing for energy 
efficiency in homes and small buildings, is presented. ee parts to 
the manual are: understanding and practicing energy conservation in 
buildings; determining amount of energy lost or gained in a building; 
and determining which practices are most efficient and installing 
materials. The guide gives answers to questions in the student 
workbook and directions for special exercises and problems related 
to the subject. 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


INTERNAL COMBUSTION ENGINES 
REFER ALSO TO CITATION(S) 32390 


32511 (LBL—10868) Experimental and theoretical study of heat 
transfer with combustion. Heperkan, H.A. (California Univ., Berke- 
A SA). Lawrence Berkeley Lab.). May 1980. Contract W-7405- 
ENG-48. 182p. NTIS, PC A09/MF A0Ol1. 

Thesis. 

For internal combustion engines, a knowledge of the heat 
transfer to the walls is important for determining the quenching of 
wall reactions leading to high carbon emissions, the durability of 
engine components, and the loss of energy from the gases in the 
combustion chamber. The determination of the heat transfer during 
combustion is reported. A number of experiments were performed in 
a shock tube to determine the heat flux at the wall. A combustible 
mixture, 2H; + O2 + 27Ar, was used as the test gas. The gas was 
ignited by a reflected shock wave. A detonation wave was formed 
which moved away from the wall while the combustion zone 
diffused slowly toward the wall. The wall heat flux was determined 
by utilizing the measurement of the wall temperature variation with 
— to time using a thin film platinum resistance thermometer. In 

ition a determination of the heat flux was also made by solvin 

the conservation equations in the gas boundary layer near the wall. 
The results yielded values for the location of the combustion zone as 
a function of time. The combustion zone diffused slowly toward the 
end wall and then remained at a constant distance away from the 
wall. This distance can be considered as a quenching distance for the 
combustion zone. A set of experiments was also performed in a 
constant volume vessel. The wall heat flux was calculated in the 
presence of a flame propagating towards the wall. A methane-air 
mixture at an equivalence ratio of 1 was used. The gas was ignited 
by a spark plug mounted on the wall. 


32512 (P—500-80-14) Methanol/ethanol/gasoline blend-fuels 
demonstration with stratified-charge-engine vehicles: Consultant 
report. Final report. Pefley, R.; Adelman, H.; Suga, T. (California 
Energy Commission, Sacramento (USA)). Mar 1980. 127p. Califor- 
nia Energy Commission, Sacramento. 

Four 1978 Honda CVCC vehicles have been in regular use by 
California Energy Commission staff in Sacramento for 12 months. 
Three of the unmodified vehicles were fueled with alcohol/gasoline 
blends (5% methanol, 10% methanol, and 10% ethanol) with the 
fourth remaining on gasoline as a control. The operators did not 
know which fuels were in the vehicles. At 90-day intervals the cars 
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were returned to the Univerity of Santa Clara for servicing and for 
emissions and fuel economy testing in accordance with the Federal 
Test Procedures. The demonstration and testing have established the 
following: (1) the tested blends cause no significant degradation in 
exhaust emissions, fuel economy, and driveability; (2) the tested 
blends cause significant increases in evaporative emissions; (3) analy- 
sis of periodic oil samples shows no evidence of accelerated metal 
wear; and (4) higher than 10% alcohols will require substantial 
modification to most existing California motor vehicles for accept- 
able emissions, performance, and fuel economy. Many aspects of 
using methanol and ethanol fuels, both straight and in blends, in 


various engine technologies are discussed. 


32513 (UCRL—52841(Vol.1)) Energy storage systems for auto- 
mobile propulsion: 1979 study. Volume 1. Overview and findings. 
Forsberg, H.C.; Anderson, C.J.; Behrin, E. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 15 Dec 1979. Contract W- 
7405-ENG-48. 93p. NTIS, PC A0S/MF AOl. 

Technical and cost analyses of energy-storage devices and 
propulsion systems for automobiles were conducted. — 
examined electrochemical, mechanical, and chemical/the stor- 
p ethnte a selected the most promising ones, and ——— their 
characteristics into three time frames through 2000. The Automotive 
End-Use Panel modeled these devices and propulsion systems as 
vehicles of several sizes and performance levels and prepared com- 

tive evaluations between systems and with projected baseline 
internal-combustion-engine vehicles. 


TURBINE 


32514 (AD-A—076257) Probe effects in gas turbine combustor 
emissions measurements. Final report 1 Mar—1 Oct 78. Clark, J.A.; 
Peters, J.E.; Mellor, A.M. (Dayton Univ., OH (USA)). Jun 1979. 
Contract F33615-77-C-2069. 61p. NTIS, PC A04/MF AO1. 

Four geometrically distinct, stainless steel probes are used to 
study the concentrations of CO, HC,, NO, and NOX at several 
different radial and two different axial positions within a simplified 
gas turbine combustor. The probes are all water cooled but do not 
employ an aerodynamic quench. They are designed to assess the 
effect of tip shape, tip to body proximity, and probe entry point on 
measured pollutant concentrations. Though eager entry point and 
tip to body proximity are shown to imperceptibly affect the pollutant 
concentrations, pro a marked impact on the 


tip pomatry 
measured pollutant levels. Specifically, the aerodynamic, tapered-tip 


probe yields depressed CO and HC, and elevated NO concetrations 
compared to other three blunt-tipped probes. Regarding reproduc- 
ibility, the pollutant concentratins measured with one of the blunt- 
tipped probes in this study are compared to pollutant levels meas- 
ured with the same probe three years ago Tuttle, et al. 1975). CO 
and HC are shown to be the most reproducible species, while NO 
and NOX acceptably but less accurately agree with past studies. 


EXTERNAL COMBUSTION ENGINES 


STIRLING CYCLE 


32515 (DOE/NASA/0032—80/7) Automotive Stirling Engine 
Development Program. Technical progress report for period January 
1-March 29, 1980. (Mechanical Technology, Inc., Latham, NY 
(USA). or Systems Div.). Jun 1980. Contract AIO1- 
770851040. 102p. (NASA-CR—159851; MTI—80ASE129AT8). 
NTIS, PC A06/MF AO1. 

The activities performed on the Stirling Reference Engine 
System Design; components and subsystems; P-40 baseline Stirling 
engine installation and test; the first automotive engine to be built on 
the program; computer development activities; and technical assist- 
ance to the Government are summarized. The overall program 
philosophy is outlined, and data and results are given. 


32516 (DOE/NASA/4396—4) Automotive Stirling Engine De- 
velopment Program. Kitzner, E.W. (Ford Motor Co., Dearborn, MI 
(USA)). Mar 1980. Contract AC02-77CS54396; AI01-77CS51040. 
439p. (NASA-CR—159836). NTIS, PC A19/MF AOl1. 

The Task I accomplishments of the jointly funded Ford/ 
DOE Automotive Stirling Engine Development Program are de- 
tailed. This task was directed at achieving 20.6 MPG (gasoline) fuel 
economy for a 4500 Ib inertia weight Stirling engine-powered pas- 
senger car. The results of engine testing and design, power control, 
fuel economy projections, and component design and development 
are discussed. 


ELECTRIC-POWERED SYSTEMS 


REFER ALSO TO CITATION(S) 32346, 32513 
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32517 (JPL-PUBL—79-115) Assessment of inductive coupling 
roadway powered vehicles. Leschly, K.O.; Feinberg, A.; Heft, R.; 
Warren, G. (Jet Propulsion Lab., Pasadena, CA SA)). 15 Apr 
1980. Contract AI01-78CS54209. '263p. NTIS, PC Al2/MF AOl. 
The technical concept underlying the roadway powered vehi- 
cle system is the combination of an electrical power source embed- 
ded in the roadway and a vehicle-mounted power pickup that is 
inductively cou wees to the roadway power source. The study inves- 
tigates the feasibility of such a system, implemented on a large scale. 
Factors considered included current and potential transportation 
modes and requirements, economics, energy, tochnology, social and 
institutional issues. These factors interrelate in highly er = — 
and firm understanding of each of them does not yet exist. 
therefore was structured to manipulate known data in equally poond 
plex ways to produce a schema of options and useful questions that 
can form a basis for further, harder research. A dialectical inquiry 
technique was used in which two adversary teams, mediated by a 
third-party team, debated each factor and its interrelationship with 
the whole of the known information on the topic. 


HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 32431 


FLYWHEEL PROPULSION 
REFER ALSO TO CITATION(S) 32513, 32602 


VEHICLE DESIGN FACTORS 


ENGINE-TRANSMISSION MATCHING 


32518 (DOE/NASA/1024—1) Small passenger car transmission 
test: Chevrolet 200 transmission. — M.P. (Eaton om | South- 
field, MI (USA). Engineerin Research Center). Mar 1980. 
Contract AI01-77CS51044. 38 P. (NASA-CR—159835; ERC-LIB— 
79168). NTIS, PC Al7/MF AO 
The small passenger car transmission test was initiated to 
supply electric vehicle manufacturers with technical information 
regarding the performance of commercially available transmissions. 
This information would enable EV manufacturers to design a more 
= y efficient vehicle. With this information the manufacturers 
id be able to estimate vehicle driving range as well as speed and 
torque requirements for —_— road load performance characteris- 
tics. This report covers the testing of a 1979 Chevrolet Model 200 
automation transmission. This transmission was tested per a passen- 
ger car automatic transmission test code (SAE J651b) which re- 
quired drive performance, coast performance, and no load test 
conditions. Under these test conditions, the transmission attained 
maximum efficiencies in the mid-eighty percent range for both drive 
performance tests and coast performance tests. The major results of 
this test are the torque, speed, and efficiency curves which are 
reported in the data section. These graphs map the complete per- 
formance characteristics for the Chevrolet Model 200 transmission. 


EMISSION CONTROL 
REFER ALSO TO CITATION(S) 32514, 32712 


HYDROCARBONS 


32519 (TRW—32512-6002-RU-00) Wall quench and flammabil- 
ity limit effects on exhaust hydrocarbon emissions. Phase 4. Final 
technical report, 1 August 1979-30 June 1980. Fendell, F.E. (TRW 
Defense and Space Systems Group, Redondo Beach, CA (USA). 
Engineering Sciences et Jun 1980. Contract AC03-78ET 13329. 
42p. NTIS, PC A03/MF 

Progress is hg ia studies of the generation and fate of 
unburned carbons emitted by automotive engines. Both numerical 
simulation and laser-Raman-spectroscopy are being used to obtain 
quantitative data. In general, these investigations involve thin layers 
near the cylinder walls and piston crown, and flame-wall interaction, 
although some bulk-gas phenomena during combustion are also 
being examined. Currently, the relative contribution of wall quench, 
of nonpropagation of flame into small crevices (such as that near the 
top land area of the piston crown), and of absorption/desorption of 
hydrocarbon vapors by the thin motor-oil film coating side walls is 
being examined, but results are not yet definitive. Clearly, choice 
among a multiplicity of engine-design alternatives is uncertain while 
the major parameters controlling generation and persistence of un- 
burned hydrocarbons remain unidentified. One specific practical 
innovation being examined is the use of ceramic-capped cylinder 
components in place of conventional metallic-alloy components. 
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Adoption of lower-heat-transfer, higher-wall-temperature materials 
it obviate the unburned-hydrocarbon difficulty, as well as 
luce size and weight and maintenance and ‘end parasitic: 
power-loss liabilities of current air-and-water: engines. Fur- 
thermore, for larger vehicles such as trucks, engine ing to 
po sed ede pe Ba mace ole seme By. nyt 
greater thermal efficiency en increased tendency to 
reduced volumetric efficiency, and uncertain in 
under mechanical stress and thermal shock are 
tered by this approach. 


of the ceramic 
ties encoun- 


ALTERNATIVE FUELS 
REFER ALSO TO CITATION(S) 32418 


32520 (AD-A—076145) hahominey investigation of the perform- 
N. (Engineering Dew Establishment, eae 
t ustra 

lia)). Aug 1979. 49p. 9p. NTIS, PC A03/ME AOl. 

an engine when pe ated on both liquifed petroleuss gas (LPG) and 

when operated on petro! gas 

petrol showed that the engine operated at higher termal inl sills 
oe LU and chee ten. gated aeemne auiieeteaii at eaaae ate 
mixtures on this fuel. Engine performance was less affected by 
es ee Se See See see Furthermore a large 
increase in dwell ¢ from the recommended setting had no 
significant effect on LPG performance. The LPG carburettor when 
installed in its normal configuration maintained an essentially con- 
prs wenn ws. apap ned my » | of mixtures to 
give better efficiency nor corresponding full 
give best engine torque. 


MATERIALS 


REFER ALSO TO CITATION(S) 31470, 31476 


32521 Amorphous and semiconductors. Paul, Ww; Kastner, 
M. bas Contract AP02-79ER 10449. North-Hol- 
d Publishing Co. (1980). 642p. (DOE/ER/10449_—1; CONF- 
790851—(Pt.1)). 
From 8. international conference o e emeeanen us and liquid 
semiconductors; porannony MA, USA O7 Soothe, be ) 
te abstracts have been prepared papers within the 


scope of the energy data base. 


METALS AND ALLOYS 
REFER ALSO TO CITATION(S) 31463, 31467, 31468, 32494 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 31462, 32578 


32522 ——— a Le onteen See Al5 
uenaga, M. (Brookhaven National Lab 
(USA)). 1980. Contract AC02-76CHO00016. 136p. “CONF: 
800839—1). NTIS, PC A07/MF AOl. 

From NATO advanced study institute superconducting 
rials-science and technology; Lisbon, Portugal (19 Aug 1980). 

The early history of the bronze process is recapi 
modifications to the process which have since followed are de- 
scribed. The metallur —— principles, which are involved in the 

process, are descri including the kinetics of the compound 
po the effects of additives on the growth, etc. The 
ducting properties of these compounds are also discussed. The 
influence of metallurgical variables on the superconducting proper- 
ties is discussed in detail. In discussing the superconducting current 
densities in these compounds, limits in applicability of existing mag- 
netic-flux-pinning models are also treated as well as methods for 
determining critical magnetic fields. 


32523 (EMD—80-63(Vol.1)) Domestic aluminum resources: di- 
lemmas of development. Staats, E.B. (General Accounting Office, 
Washington, DC (USA)). 17 Jul 1980. 147p. GPO. 

Report to the Congress by the Comptroller General of the 
United States. 

Concerns about supply disruptions and price gouging that 
could endanger aluminum production in the United States have 
spurred research in this country on processes to manufacture alumi- 
num from ores other than bauxite. The United States has no large 





3596 ENERGY RESEARCH ABSTRACTS 


bauxite he cae but it has plentiful resources of other aluminum ores 
if the technology can be developed to use them economically. 
Sources of aluminium include alunite, anorthosite, dawsonite, and 
clay/acid. Miniplants for clay/nitric acid and clay/hydrochloric 
acid, gas-induced crystallization have been constructed. 


32524 PA a git = 2)) o_o aluminum resources: di- 
lemmas of development. V. es II-VII: detailed 
agency comments and GAO tone My oo E.B. (General Account- 
ing Office, Washington, DC (USA)). 17 Jul 1980. 99p. GPO. 

Report to the Congress by the Comptroller General of the 
United States. 

Comments by other agencies on the Report to Congress on 
aluminium production from nonbauxite ores are given. (FS) 


— (GEPP-TIS—S510) a of surface treatment on strength 

um/glass-ceramic seal in a vacuum tube. Spears, R.K. 
penne Electric Co., St. Petersburg, FL (USA). Neutron Devices 
Dept.). 25 Aug 1980. Contract A 76DP00656. 60p. NTIS, PC 
A04/MF AOl1. 

The benefits of etching molybdenum frames prior to sealing a 
glass-ceramic insulator to the frames was studied. The followin, 
etchants were examined: (1) concentrated acid, (2) diluted acid, Me 
chromic-acid and (4) chromic-acid dipped followed by nickel plating 
(the control sample). The axial compression test load and the quanti- 
ty of ultrasonic defects were used as a measure of quality. It was 
found that, between the three parameters and the control, there was 
not a significant difference as determined by the Mann-Whitney 
analysis of variance. The day-to-day variation in compression 

and ultrasonic defects of these test frames was also studied. 
Except for the fact that there were substantially more ultrasonic 
defects on the first day, there appeared to be no other indications 
that the day the were peaches - was a significant factor. The effect 
of position in the sealing furnace was also examined. Generally, 
there were more ‘nae defects and a lower axial compression 
test load for the parts sealed in the lower portions of the two 5-part 
stacks than near the top of each stack. There was no substantial 
difference between axial compression test results between the top 
and bottom stacks. When comparing sealing position, there appeared 
to be a itive correlation between ultrasonic defects and axial 
compression test results. 


32526 (SAND—80-6011) Process for increasing the reaction rate 
in aluminothermic particularly in their welding applications. 
Goldschmidt, A.G. 21 Jun 1980. Translation of . French Patent 
705,569. 6p. NTIS, PC A02/MF AO1. 

A process is described for increasing the reaction rate in 
aluminothermic operations, in particular applied to welding. A proc- 
ess is characterized by the fact that an alloy of aluminum and small 
quantities of metals or metalloids are prepared which have an 
affinity for oxygen that is greater than that of aluminum, such as 
calcium, magnesium, sodium, etc. These metals are added to the 
aluminum individually or in groups of several metals combined, in 
quantities of a few percent. 


32527 New class of layered materials. Schuller, I.K. (Solid State 
Science Division, Argonne National Laboratory, Argonne, Illinois 
60439). Phys. Rev. Lett.; 44: No. 24, 1597-1600(16 Jun 1980). 

A new class of layered materials has been prepared by alter- 
nate deposition of two dissimilar metals. Strong experimental evi- 
dence is shown that coherent structures with layer thicknesses 
approaching interatomic spacing can be prepared in this fashion. The 
experimental x-ray measurements are found to be in good qualitative 
and quantitative agreement with model calculations. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 32547, 32561, 32576 


32528 Effect of the second phase morphology on the mechanical 
properties of dual phase Fe/Si/C steels. Kim, N.J.; Thomas, G. 
Contract W-7405-ENG-48. Berkeley, CA; Univ. of California ({nd]). 
129-130p. 
An investigation has been made into the effects of the second 
phase morphology on the mechanical properties of dual phase Fe/ 
Si/C steels. A coarse dual pone structure which was obtained by 
continuously annealing in the two phase range from the austenite 
range resulted in very poor ductility. In this case, a premature failure 
occurs by the initiation of cracks in the ferrite region where maxi- 
mum localized stress concentration takes place. However, upon 
obtaining fine, fibrous dual phase structures or fine, globular dual 
phase structure by respectively annealing the martensitic and hy- 

tectoid structure in the two phase range, there was a significant 
improvement in ductility without much decrease in strength and no 
evidence of premature crack formation was found in either case. 


32529 Observations of the prevacancy temperature dependence of 
positron annihilation in copper. Smedskjaer, L. Ci Fluss, M.J.; Siegel, 
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R.W.; Chason, M.K.; Legnini, D.G. (Argonne National Lab., IL 
(USA)). J. Phys., F (London); 10: No. 4, 559- -569(Apr 1980). 
The temperature dependence of the Doppler-broadening line- 
shape parameter has been studied for Cu in the temperature range 30 
to 1040°C, with special attention given to the prevacancy region (T 
< 500°C). Effects attributable to positron trapping were observed in 
the Fg nen J region for samples annealed at temperatures T = < 
50°C. Measurements at T > 500°C allowed a quantitative compari- 
a to be made between the prevacancy traps and thermally generat- 
ed vacancies. This comparison permitted a determination of both the 
fraction of positrons trapped in the prevacancy region and the 
lineshape parameter characteristic of annihilation in the prevacancy 
traps. It was found that the fraction of positrons trapped in the 
prevacancy temperature region depends upon the thermal and me- 
chanical history of the sample, and possibly also on its impurity 
content. In addition, two possible explanations of the prevacancy 
trapping are discussed. 


32530 Superconducting critical currents for thick, clean super- 
conductor—normal-metal—superconductor junctions. Hsiang, T.Y.; 
Finnemore, D.K. (Ames Laboratory, U.S. Department of Energy 

and ent of Physics, Iowa State University, Ames, Iowa 
— Phys. Rev., B: Condens. Matter; 22: No. 1, 154-163(1 Jul 
1980) 

Superconducting critical currents have been studied for su- 

rconductor—normal-metal—superconductor S-N-S junctions as a 
unction of temperature, magnetic field, and thickness in order to 
determine the spatial variation of the superconducting pair potential 
in the normal-metal region. Emphasis is placed on the thick, clean 
limit for the normal metal. The temperature dependence of J/sub c/ 
obeys predictions based on the de Gennes-Werthamer theory, and 
the magnitude of J/sub c/ is reasonable. In a high magnetic field, J/ 
sub c/ falls exponentially with increasing magnetic field, indicating 
that the inverse of the decay length of the order parameter, K~'/sub 
N/, is approximately linear in H. 


32531 Addition of Mn and Al to the hydriding compound FeTi: 
range of homogeneity and lattice parameters. Dew-Hughes, D. 
(Brookhaven National Lab., Upton, NY). Metall. Trans.; 11a: No. 7, 
1219-1225(Jul 1980). 

Isothermal sections, at 1000°C, of the Ti-rich corners of the 
Mn-Fe-Ti and Al-Fe-Ti ternary phase diagrams have been deter- 
mined. Particular attention has been paid to the FeTi hydriding 
compound. Mn and Al both substitute for Fe in the compound; the 
former up to 27 at. pct, the latter up to 24 at. pct. Analysis of the 
lattice parameter data suggest that effective atomic radii, in the B2 
structure, are Al: 1.38A, Fe: 1.18A, Mn: 1.22A, and Ti: 1.40A. 


32532 Observation of a charge-density wave in a-U at low tem- 
perature. Smith, H.G.; Wakabayashi, N.; Crummett, W.P.; Nicklow, 
R.M.; Lander, G.H.; Fisher, E.S. (Solid State Division, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). W-7405-ENG- 
26. Phys. Rev. Lett.; 44: No. 24, 1612-1615(16 Jun 1980). 

We report the discovery of a charge-density wave (CDW) in 
a-U at ~ 43 K. The mode corresponds to the condensation of a 
longitudinal-optic phonon near q=1/2,0,0] in which the atoms are 
displaced by ~ 0.006 A from their special positions. Large precursor 
effects are seen in the phonon spectra. The wave vector of the CDW 
is related to that of the fundamental lattice in a rather complex way, 
which is discussed in terms of discommensurations between the 
CDW (a’ phase) and the primary a-phase. 


32533 Temperature dependence of the positron annihilation char- 
acteristics in molybdenum containing voids. Schultz, P.J.; Lynn, K.G.; 
MacKenzie, I.K.; Jean, Y.C.; Snead, C.L. Jr. (Brookhaven National 
Laboratory, Upton, New York 11973). Phys. Rev. Lett.; 44: No. 24, 
1629-1632(16 Jun 1980). 

For neutron-irradiated Mo containing voids, a temperature 
dependence of the positron trapping intensity is observed between 9 
and 400 K. Shallow traps are responsible and have an activation 
energy of 0.1 +- 0.05 eV. Deep microstructural traps are identified 
as small loops with dislocation tangles presumed to be the shallow 
traps. Evidence of positronium formation in the voids at high 
temperature is presented 


32534 Growth morphology and defects in plasma-deposited a- 
Si:H films. Knights, J.C. (Xerox Palo Alto Research Center, Palo 
Alto, CA). Contract 03-79-ET-23033. J. Non-Cryst. Solids; 35 & 36: 
159-170(1980). (DOE/ER/10449—1; CONF-790851—(Pt. 1)). 

From 8. international conference on amorphous and liquid 
semiconductors; Cambridge, MA, USA (27 Aug 1979). 

Structural studies of plasma-deposited a-Si:H are presented 
that show that a major class of defect is an anisotropic density 
fluctuation. Studies of the hydrogen environment suggest that an 
inhomogenous hydrogen distribution is associated with these fluctu- 
ations. From considerations of the deposition chemistry and nuclea- 
tion theory a model is proposed to describe the film growth process 
and its relationship to defects. 
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32535 Retarding crystallization of CVD amorphous silicon 
alloying. Booth, D.C.; Allred, D.D.; Seraphin, B.O. (Univ. of Arizo- 
na, Tucson). Contract ER-78-S-02-4899. rr Non-Cryst. Solids; 35 & 

36. 213-218(1980). (DOE/ER/10449—1; CONF-790851—(Pt. 1)). 

From 8. international conference on ~~ and liquid 
semiconductors; Cambridge, MA, USA (27 Aug 19 

Amorphous silicon holds considerable promise as a phototh- 
ermal absorber, but high-temperature-induced crystallization limits 
its usefulness. To attempt to retard the crystallization, we produced 
CVD a-Si films alloyed with C, N, B, or Ge. These films crystallized 
differently than did the non-intentionally doped amorphous material. 
The crystallization temperature was increased from 680°C to 950°C 
for 18 at.% C-alloyed a-Si, and even then more than 10 hours were 
required for crystallization. This retardation of crystallization gives 
alloyed a-Si absorbers sufficient life expectancy for converters oper- 
ating at temperatures up to 700°C. 


32536 Structure and defects in the amorphous Si:As:H system. 
Nemanich, R.J.; Knights, J.C. (Xerox Palo Alto Research Center, 
Palo Alto, CA). Contract 03-79-ET-23033. J. Non-Cryst. Solids; 35 & 
36: 243-248(1980). (DOE/ER/10449—1; CONF-790851—(Pt. 1)). 

From 8. international conference on ~~ and liquid 
semiconductors; Cambridge, MA, USA (27 Aug 1979 

Raman and ESR measurements were used to ais the atomic 
bonding and defect concentrations. Features are identified in the 
Raman spectra which can be attributed to configurations containing 
Si-Si, Si-As and As-As bonds. Features due to all three of these 
confi; tions were found to simultaneously exist, thus excluding a 
chemically ordered model of the bonding. However, the composi- 
tion dependences of the features do not follow exactly a random 
bonding model either. The H bonding configurations were reflected 

in features at ~2000 cm™! in the Raman spectra. It was found that 

the H bonding changed dramatically in the As doping to 5% As 
alloying region. The ESR measurements indicated a low level of 
singly occupied defect states in all the samples studied. 


32537 Defect creation and hydrogen evolution in 

Si:H. Biegelsen, D.K.; Street, R.A.; Tsai, C.C.; Knights, J.C. (Xerox 
Palo Alto Research Center, CA). Contract 03-79- ET.23033. J. Non- 
Cryst. Solids; 35 & 36: 285-290(1980). (DOE/ER/10449—1; CONF- 
79085 1—(Pt.1)). 

From 8. international conference on amorphous and liquid 
semiconductors; Cambridge, MA, USA (27 Aug 1979). 

The origin and nature of electrically active defects created by 
annealing are Srrudied by luminescence, electron spin resonance, 
infrared absorption and hydrogen manometry. The initial defect 
density decreases similarly for all samples in annealing to ~250°C. 
The temperature dependence of the subsequent increase in defect 
density is dominated by the effects of diffusion and sample micros- 
tructure and depends only indirectly on hydrogen bonding configu- 
rations. The peak in the rate of hydrogen evolution near 420°C is 
assigned to immediate release from isolated =SiH and/or =SiHe 
sites; this is found to shift to > 700°C because of diffusive 
delays in thick, homogeneous samples. Peaks at temperatures below 
420°C are ascribed to hydrogen bonding sites on or near microstruc- 
tural surfaces. 


32538 Atom probe FIM investigation of voids in a-Ge. Krishnas- 
wamy, S.V.; Messier, R.; Ng, Y.S.; Tsong, T.T.; McLane, S.B. 
(Pennsylvania State Univ., University Park). Contract EM-78-C-04- 
5302. J. Non-Cryst. Solids; 35 & 36: 531-536(1980). (DOE/ER/ 
10449—1; CONF-790851—(Pt. 1)). 

From 8. international conference on amorphous and liquid 
semiconductors; Cambridge, MA, USA (27 Aug 1979). 

The direct observation is reported on an atomic scale, of the 
void network structure in a-Ge and a-Ge:H thin films. Using an atom 
probe field ion microscope (APFIM) we are able to study the 
structure and composition of Ge films rf-sputtered onto Mo FIM tips 
at various conditions. The voids are highly aligned perpendicular to 
the tip-film interface and extend through the entire film. The void 
size varies from 50-300A and decreases with increasing rf-power 
level. The void density is on the order of 10"! voids/cm? Local 
ordering and clustering are observed at the interface as well as in the 
bulk of the film. 


32539 Diamond-like 3-fold coordinated amorphous carbon. 
Wada, N.; Gaczi, P.J.; Solin, S.A. (Univ. of Chicago, IL). J. Non- 
Cryst. Solids; 35 & 36: 543- 548(1980). (DOE/ER/10449—1; CONF- 
79085 1—(Pt. 1)). 

From 8. international conference on amorphous and liquid 
semiconductors; Cambridge, MA, USA (27 Aug 1979). 

Evaporated and sputtered a-C films deposited at L.N. tem- 
poe were prepared and studied as a function of annealing using 

, electron energy loss, and ESR techniques. The reduced 
Raman spectra of virgin films reflect the one phonon density of 
states of graphite. Moreover, no evidence for diamond bonding is 
found from the electron energy loss experiment. Upon annealing, 
graphitic structural correlations develop within bounded islands of 
carbon atoms. This picture is consistent with ESR measurements 


tetragonal lattice, space 
group I4mm (No. 107), Z = 8, a = 6.6408 +- ee 
A, and a calculated density of 11.50 Mg m~*. Intensity data 
lambda 2.2909°A The film i 


from 2.75 to 3.89 A. 


32541 Crystal structure of zeta-Pu,9Os, a structure closely 
ed to 8-Pu. Cromer, D.T. (Los Alamos Scientific Lab., NM (USA)). 
Acta Crystallogr., Sect. B; 35: No. 9, 1945-1949(15 Sep 1979). 

The structure of zeta-Pu-Os, the high-temperature phase of 
approximate composition Pu:gOs, has been solved by single-crystal 
Te ee eee ae ae ee ee 
ed with an automated Picker diffractometer. The crystals are orthor- 
hombic, space group Pnna, with a=15.839(5), b=7.819(3), 
c=9.151(3) A and there are 52 atoms in the unit cell. The Os atoms 
substitute randomly in one or more of the Pu sites. The eight kinds 
of Pu atoms have from 12 to 15 neighbors at distances 
2.51 to 3.85 A. The structure is closely related to that of 8-Pu and 
also has a feature in common with zeta-PussZr. The common fea- 


reflections R=0. 072 and Rsub(w)=0.068. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 32270, 32528 


32542 (AD-A—076038/9) Development of low alloy ti-b 

for high temperature service applications. Technical —. Pieku- 
towski, M.A. (Cornell Aeronautical Lab., Inc., Buffalo, NY (USA)). 
Apr 1952. Contract W33-038-AC-21094. 79p. NTIS, PC AOS. 

AOl. 

Se tat coset calics teas setaaas tee tes ane 
production of jet aircraft engine provided suitable lean alloy 
substitutes are made — ae of at elevated 
temperatures. In this respect, the Ti-B type of ferritic steels have 
been investigated and their creep and rupture properties evaluated 
and improved for service temperatures in the neighborhood of 1200 
degrees F. It was demonstrated, through testing the properties of a 
600 pound heat of 3 Cr- 1 Mo-Ti-B sheet steel with a 2.2 Ti/C ratio, 
that such a composition not only could be steel mill processed 
satisfactorily on a semi-commercial basis, but also that 1200 
F rupture and creep strength properties equivalent to the Cr-Ni 
Stainless steels, could be obtained Stor several hundred hours of life. A 
detailed investigation of this steel provided design type creep data 
for several conditions of heat treatment and hot rolling procedures. 
Che ss Dees St ie Se ee ee 
retained in light gage sheet material provided 
tion was minimized during processing. Ceramic coated creep and 
rupture test specimens of this alloy displayed a life marae over 
uncoated specimens at temperatures above 1200 F because 
of protection against oxidation. Heliarc welded joints of the 3 Cr- 1 
Mo-Ti-B sheet steel had inferior hot rupture strength with respect to 
the parent metal when no filler rod was used. A reasonable approach 
to parent metal high temperature strengths was obtained with the 
use of a 347 stainless steel filler rod with the weld bead left on. 


32543 (ANL—80-45) Low-frequency fatigue-crack 

in Type 304 stainless steel at 482 and 593°C. Raske, D.T. ( 
National. Lab., IL (USA)). Jun 1980. Contract W-31-109-ENG-38. 
24p. NTIS, PC A02/MF AO1. 

This report presents results from an investigation on the low- 
frequency fatigue-crack growth behavior of Type 304 stainless steel 
at 482 and 593°C. Included were continuous-cycling tests with a 
triangular loading waveform, waveshape-effects tests employing 
slow-fast, fast-slow and square waveforms, creep-crack growth rate 
tests, and a block-loading test. The results are compared with similar 
test data from the literature, and the block-loading test results are 
compared with results predicted by integrating the relations for da/ 
dN obtained under constant conditions. 


32544 praise Creep-fatigue effects in structural ma- 
terials used in advanced nuclear power generating systems. Brinkman, 
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C.R. (Oak Ridge National Lab., TN (USA)). 1980. Contract W- 
7405-ENG-26. 23p. NTIS, PC A02/MF AO1. 

From 27. sagamore army materials research conference; 
Bolton Landing, NY, USA (14 Jul 1980). 

Various aspects of time-dependent — behavior of a 
number of structural alloys in use or planned for use in advanced 
nuclear power generating systems are reviewed. Materials included 
are types 304 and 316 stainless steel, Fe-2 1/4 Cr-1 Mo steel, and 
alloy 800H. Examples of environmental effects, including both 
chemical and physical interaction, are presented for a number of 
environments. The environments discussed are high-purity liquid 
sodium, high vacuum, air, impure helium, and irradiation damage, 
including internal helium bubble generation. 


32545 (DOE/ID/01570—T10) Mechanical properties test data 
for materials. Semiannual 


structural r progress report for period ending 
July 31, 1980. Keiser, D.D. (EG and G Idaho, Inc., Idaho Falls 
(USA)). 1980. Contract AC07-76ID01570. 35p. NTIS, PC A03/MF 
AOl. 


Mechanical property investigations of Alloy 718 given either 
the 954°C conventional or the INEL heat treatment are continuing. 
Current conventional heat-treat data include tests showing the ef- 
fects of surface finish, product variability, and thermal exposure on 
the high-cycle fatigue properties; creep-fatigue tests at 538, 593, 649, 
and 704°C with 0.1 hour hold times at peak strain; and stress-rupture 
tests of notched and smooth specimens showing the effect of pretest 
thermal exposure. A few stress-rupture tests of weld and base metals 
given the INEL heat treatment are also reported. High-cycle fatigue 
tests of Type 316 stainless steel at 593°C are reported and compared 
with previous data from other sources. 


32546 (DP-MS—80-19) Fractography of hydrogen-embrittled 
iron-chromium-nickel alloys. Caskey, G.R. Jr. (Du Pont de Nemours 
(E.L) and Co., Aiken, SC (USA). Savannah River Lab.). 1980. 
Contract AC09-76SR00001. 17p. (CONF-800833—2). NTIS, PC 
A02/MF AOl. 

From 13. annual technical meeting of the International Metal- 
lographic Society; Brighton, UK (18 Aug 1980). 

Tensile specimens of iron-chromium-nickel base alloys were 
broken in either a hydrogen environment or in air following thermal 
charging with hydrogen. Fracture surfaces were examined by scan- 
ning electron microscopy. Fracture morphology of hydrogen-em- 
brittled specimens was characterized by: changed dimple size, twin- 
bo parting, transgranular cleavage, and intergranular separa- 


undary 
tion. The nature and extent of the fracture mode changes induced by 
hydrogen varied systematically with alloy composition and test 
temperature. Initial microstructure developed during deformation 
— and heat treating had a secondary influence on fracture 
mode. 


32547 (EGG-FM—5160) Ultrasonic properties of austenitic 

stainless steel welds. Lott, L.A. (EG and G Idaho, Inc., Idaho Falls 

eA May 1980. Contract ACO7-761D01570. 35p. NTIS, PC A03/ 
AOl. 


Measurements of ultrasonic velocity and attenuation were 
made on welded austenitic stainless steel specimens, and data corre- 
lated to flaw detectability. Measurements were made at 2.25 MHz 
for both longitudinal and shear waves as functions of propagation 
and polarization directions. The results of ultrasonic velocity mea- 
surements show that, in stainless steel welds, a high degree of 
anisotropy exists with respect to ultrasonic wave propagation: for 
different propagation and polarization directions, shear wave veloci- 
ties varied from 2.8 to 4.2 mm/s compared to 3.1 mm ys for base 
material, and longitudinal wave velocities varied from 5.5 to 6.0 
mm/ps compared to 5.9 mm ps for base material. Measurements of 
reflected signals from simulated defects in a welded stainless steel 
plate indicate that, for 45-degree angle beams, longitudinal waves 
exhibit vy = signal-to-noise ratios than shear waves. Horizontally 
polarized shear waves exhibit larger signal-to-noise ratios than shear 
waves. Horizontally polarized shear waves exhibit larger signal-to- 
noise ratios than commonly used vertically polarized shear waves at 
45-degrees. These results have potential significance for practical 
ultrasonic examination of welded stainless steel structures. 


32548 (HEDL-SA—2101-FP) Mechanical model for ductility 
loss. Hu, W.L. (Hanford Engineering Development Lab., Richland, 
WA (USA)). 11 Feb 1980. Contract AC14-76F F-02170. 24p. (CONF- 
800673—2). NTIS, PC A02/MF AOl1. 

From 13. national symposium on fracture mechanics; Phila- 
delphia, PA, USA (8 Jun 1980). 

A mechanical model was constructed to probe into the mech- 
anism of ductility loss. Fracture criterion based on critical localized 
deformation was undertaken. Two microstructure variables were 
considered in the model. Namely, the strength ratio of grain bound- 
ary affected area to the matrix, 1, and the linear fraction, x, of grain 
boundary affected area. A parametrical study was carried out. The 
study shows that the ductility is very sensitive to those microstruc- 
ture parameters. The functional dependence of ductility to tempera- 
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ture as well as strain-rate, suggested by the model, is demonstrated 
to be consistent with the observation. 


32549 Effect of hydrostatic pressure on the elastic constants of 
pure and hydrogenated single crystals of V and NbssTa,7. Alberts, 
H.L.; Fisher, E.S. (Argonne National Lab., IL (USA)); Katahara, 
K.W.; Man i, M.H. J. Phys., F (London); 9: No. 11, L209- 
L213(Nov 1979). . 


Measurements of the effect of pressure on the elastic con- 
stants of pure and hydrogenated single crystals of V and NbssTax7 
are reported. For both samples dC’/dP was found to decrease when 
hydrogen was added. The qualitative features of this behaviour can 
be explained by the proposal that an increase occurs in the tetragonal 
distortion around the H interstitial when the atomic volume de- 
creases. 


32550 (SAND—80-0779C) Sb interactions with TaC precipitates 
and Cu in ion-implanted a-Fe. Follstaedt, D.M.; Myers, S.M. (Sandia 
National Labs., Albuquerque, NM (USA)). 1980. Contract AC04- 
76DP00789. 28p. (CONF-800744—3). NTIS, PC A03/MF AOl. 

From Ion beam modification of materials conference; Albany, 
NY, USA (14 Jul 1980). 

The interactions of Sb with the other species implanted into 
Fe to form Fe-Ta-C-Sb and Fe-Cu-Sb alloys have been examined 
with transmission electron microscopy and Rutherford backscatter- 
ing following annealing at 873°K. Trin of Sb at TaC precipi- 
tates is observed in the former alloy just as was previously observed 
in Fe-Ti-C-Sb. In Fe-Cu-Sb, Sb interactions are governed by the 
atomic ratio of Sb to Cu. For ratios between 0.2 to 0.4, the com- 
seg B-CusSb was observed to form. For Sb to Cu ratios ~ < 0.1, 
cc Cu precipitates were observed. In addition to the expected Sb 
dissolution in Cu, Sb — by Cu precipitates is also observed. 
The binding enthalpy of Sb at both TaC and Cu precipitates with 
respect to a solution site in the bcc Fe is the same as observed for 
TiC, ~ 0.4 eV. The constancy of the binding enthalpy at such 
chemically dissimilar precipitates supports the Tenothous that the 
trapping is due to the structural discontinuity of the precipitate-host 
interface. The observed Sb trapping at precipitates is of potential 
significance for the control of temper embrittlement in bcc steels. . 


32551 (SAND—80-1300C) Determination of the shear strength 
of shock compressed 6061-T6 aluminum. Asay, J.R.; Chhabildas, L.C. 
(Sandia National Labs., Albuquerque, NM (USA)). 1980. Contract 
AC04-76DP00789. 15p. (CONF-800641—6). NTIS, PC A02/MF 
AOl. 

From International conference on the metallurgical effects of 
high strain rate deformation and fabrication; Albuquerque, NM, 
USA (22 Jun 1980). 

The strength of 6061-T6 aluminum was assessed over the 
stress range of 8-40 GPa using velocity interferometry to measure 
reloading and unloading profiles from the initial shocked state. These 
results show that the shear stress which can be supported in the 
shocked state increases by about a factor of five over this range. This 
observation is in agreement with previous investigations. However, 
an important new observation is that a substantial increase in shear 
stress occurs during reloading, resulting in a well-defined elastic 
precursor. This result indicates a significant departure from the 
elastic-plastic model and suggests that softening occurs during initial 
shock compression. 


32552 (UCRL—83986) Liquid-metal embrittlement of refractory 
metals by molten plutonium. Lesuer, D.R.; Bergin, J.B.; McInturff, 
S.A.; Kuhn, B.A. (California Univ., Livermore (USA). Lawrence 
Livermore National Lab.). Jul 1980. Contract W-7405-ENG-48. 26p. 
(CONF-800833—1). NTIS, PC A03/MF A0O1. 

From 13. annual technical meeting of the International Metal- 
lographic Society; Brighton, UK (18 Aug 1980). 

Embrittlement by molten plutonium of the refractory metals 
and alloys W-25 wt % Re, tantalum, molybdenum, and Ta-10 wt % 
W was studied. At 900°C and a strain rate of 10~*s~', the materials 
tested may be ranked in order of decreasing susceptibility to liquid- 
plutonium embrittlement as follows: molybdenum, W-25 wt % Re, 
Ta-10 wt % W, and tantalum. These materials exhibited a wide 
range in susceptibility. Embrittlement was found to exhibit a high 
degree of temperature and strain-rate dependence, and we present 
arguments that strongly support a stress-assisted, intergranular, 
liquid-metal corrosion mechanism. We also believe microstructure 
plays a key role in the extent of embrittlement. In the case of W-25 
wt % Re, we have determined that a dealloying corrosion takes 
place in which rhenium is selectively withdrawn from the alloy. 


32553 Use of a boron addition to prevent intergranular embrittle- 
ment in Fe-12Mn. Hwang, S.K.; Morris, J.W. Jr. Metall. Trans.; 11a: 
No. 7, 1197-1218(Jul 1980). 

Fe-12 Mn alloys undergo failure by catastrophic intergranular 
fracture when tested at low temperature in the as-austenitized condi- 
tion, a consideration which prevents their use for structural applica- 
tions at cryogenic temperatures. The present research was undertak- 
en to identify modifications in alloy composition or heat treatment 
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which would suppress this embrittlement. Chemical and microstruc- 

tural analyses were made on the prior austenite grain boundaries 
within the alloy in its embrittled state. These studies failed to reveal 
a chemical or microstructural source for the brittleness, suggesting 
that intergranular brittleness is inherent to the alloy in as- 
austenitized condition. The addition of 0.002 to 0.01 wt pct boron 
successfully prevented intergranular fracture, leading to a spectacu- 
lac improvement in the low temperature impact toughness of the 
alloy. Autoradiographic studies suggest that boron segregates =o the 
austenite boundaries during annealing at LS a 

1000°C. The cryogenic toughness of a Fe-12Mn B alloy coal 
be further improved by suitable tempering treatments. However, the 
alloy embrittled if inappropriate tempering temperatures were used. 

This temper embrittlement was concomitant with the dissolution of 
boron from the prior austenite grain boundaries, which reestablishes 
the intergranular fracture mode. 


32554 Effect of hydrogen on the mechanical properties of iron 
whiskers. Lee, K.S. (Brookhaven Natioral Lab., Upton, NY); Dew- 
Hughes, D. Metall. Trans.; 11a: No. 7, 1227-122(Jul 11980). 

The effect of H on the mechanical properties of Fe whiskers 
was studied. Single crystal whiskers of iron were grown by H 
reduction of ferrous chloride. It is concluded that the presence of H 
has no significant effect upon the mechanical properties of Fe single 
crystal whiskers. (FS) 


32555 Effects of notches on crack initiation in low-cycle fatigue. 
Maiya, P.S. (Argonne National Lab., IL). Mater. Sci. Eng.; 38: 289- 
294(1979). 

Analysis of low cycle fatigue fracture surfaces by means of 
scanning electron microscopy yields quantitative information on 
crack initiation life. The procedure is based on crack growth infor- 
mation obtained from fatigue striation spacing measurements with 
the assumption that each striation is caused by one cycle. The 
procedure has been extended to quantify the effects on crack initi- 
ation life of circumferential notch geometries with theoretical stress 
concentration factors of 2, 3 and 4. The crack initiation measure- 
ments are used to determine the fatigue notch factor and the notch 
sensitivity and the implications of these results are discussed. 


32556 Dependence of the fracture toughness of 4340 steel on an 
external chlorine gas environment. Sieradzki, K. (Iowa State Univ. 
and Ames Lab.); Ficalora, P. Scr. Metall.; 13: 535-536(1979). 

The effect of an external chlorine gas environment on the 
fracture toughness of a HSLA steel was investigated. Cracking 
occurred via a fast fracture. Premature fracture resulted from an 
adsorption induced process occurring on the surface. (FS) 


32557 Nucleation phenomena in electron-hole drop formation in 
Ge and Si. III. Experimental results for Ge. Westervelt, R.M_.; 
Staehli, J.L.; Haller, E.E. (Univ. of California, Berkeley). Phys. 
Status Solidi (b); 90: No. 557, 557-569(1978). 

A systematic experimental study and theoretical analysis of 
hysteresis and threshold phenomena in the luminescence of electron- 
hole drops (EHD) and free excitons (FE) in volume-excited crystals 
of ultrapure Ge is presented. Data are given between 1.2 and 2.0°K 
for (1) hysteresis curves for the EHD and FE luminescence intensity 
obtained by cycling the excitation; (2) metastable time development 
of the EHD signal for times ~ = 4x 10*s; and (3) a calibrated phase 
diagram for the FE density thresholds n/sub +/ and n/sub -/ for the 
creation and destruction of EHD vs. T. Excellent agreement be- 
tween these data and nucleation theory is found. — 
bo rimental results are: (1) reproducible hysteresis curves 4 

<p | well-defined excitation thresholds; (2) logarithmic oa 

pr of the EHD signal with time and direct evidence that individu- 

5. cag can exist for times ~= 6 x 10‘ s; (3) the first measurement 

= (1.9 +- 0.2) MeV of the EHD condensation energy from 

Pereshold data which correctly accounts for non-equilibrium effects, 

resolving previous discrepancies with A epee ge data; and (4) an 

accurate measurement of the EHD surface energy w = (2.6 +-- 0.3) 
x 10°‘ erg cm~? 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 32527, 32530, 32557, 32685, 
32725, 33062, 33063, 33146 


32558 (EPRI-AP—1478) Theoretical analysis of carbon cluster 
formation in solid iron-based alloys: a review of the Alex-McLellan 

mathematical model. Small, M. (Pennsylvania State Univ., University 
Park (USA)). Aug 1980. 33p. NTIS, PC A03/MF A0O1. 

Experimental results have indicated that in the early stages of 
the carburization of iron alloys at moderately high temperatures 
carbon-rich clusters form around some solute atoms. The atomic 
configurations of these clusters are as yet unknown. As these clusters 
are believed to comprise the intermediate metastable products in the 
formation or carbides during the tempering of alloy steels, it is 
necessary to understand their structural aspects completely. An 
initial step in this direction has been the examination of a previously 
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developed statistical thermodynamic model for metallic solutions 
containing interstitial species. This model is outlined and discussed in 
detail, a Se He Spuneenne S> Ae Spent ees Se en eee ee 
the current study on the carburization 
chromium and molybdenum. 


Engineering Devel it Lab., Richland, WA (USA). Jun 1980. 
Contract AC14-76) 170. 97p. NTIS, PC A05/MF A\ 

Thermophysical f 13 selected wear- oo mate- 
rials, including specific heat, thermal conductivity, thermal diffusi- 
vity, and thermal expansion (instantaneous, mean, and linear) are 
provided. The Center for Information and Numerical Data Analysis 
= Synthesis (CINDAS) at Purdue University supplied properties 

ta. 


(LBL—11109) 
A.V. (California Univ., Berkeley (USA). La 


wear program. Levy, 


wrence Berkeley Lab.). 
Jul 1980. Contract W-7405-ENG-48. 25p. NTIS, PC A02/MF AOI. 
Excerpt from LBL-10000. 


ductile metals. Corrosion behavior studies - eS ae conn eating of 
ponent are reported. Gas-particle flow in the entry region of 
curved pi Eee ant ciocdoanatic ciisen to Gx soolion gouaaas os 
olds anies, and aerod the erosion process are 
discussed. (FS) 


32561 (SERI/PR—9079-1-T1) Structural and electronic studies 
of defects in amorphous silicon. Technical progress report, 

1980. Street, R.A. (Xerox Palo Alto Rescesch Ceaser, , CA (USA)). 
15 Jul 1980. Contract AC02-77CH00178. 45p. NTIS, PC A03/MF 
AOl. 

Proton magnetic resonance data are presented for plasma- 
deposited amorphous Si:H as a function of annealing temperature up 
to 650°C. The data indicate that hydrogen diffuses internally before 
major evolution occurs, that transfer of hydrogen occurs from a 
heavily clustered phase to a dilute phase coincident with evolution 
and that evolution occurs initially from the heavily clustered phase. 
Comparison with infrared data indicates that the heavily clustered 
phase can be either SiH/ sub x/t = 2,3) or SiH. 


32562 Low-energy optical absorption in a-U metal. Weaver, J.H. 
(Synchrotron Radiation Center University of Wisconsin-Madison, 
Stoughton, Wisconsin 53589). J. Opt. Soc. Am.; 70: No. 8, 1030- 
1031(Aug 1980). 
tical rption measurements with polycrystalline a-ura- 
nium between 0.15 and 2.0 eV at near-normal incidence and 4.2 K 
revealed structure at 0.34, ~0.77, and ~1.3 eV. These results are in 
contrast with those for other actinides where the low energy reflec- 
tance was reported to be featureless. 


32563 Slow positrons in metal single crystals. I. Positronium 
formation at Ag(100), Ag(111), and Cu(111) surfaces. Lynn, K.G.; 
Welch, D.O. (Brookhaven National Laboratory, Upton, New York 
11973). Phys. Rev., B: Condens. 4 22: No. 4% 99-110(1 Jul — 

Monoenergetic positrons, an incident energy of 0 —5 
keV, were focused onto ‘Ag(100),. "Ag(t1), and Cu(111) surfaces 
with submonolayer contamination, and positronium formation was 
studied as a function of sample temperature from 300 to 1200 K. The 
data were fitted with a simple positron diffusion model including 
pened vadhn vagy Beg ing, assuming that positronium is formed 
only at the surface. The rmation of part of the positronium fraction 
is found to be a temperature-activated process which is identified as 
detrapping from a surface state, and an estimate of the binding 
energy in this trap is deduced. ihe Sine Se eee 


he coe oy Sear as Se Dt See ~ 
positron trapping at Ta’ vacancies is observed by 
Sedeaean in thes pacheon a0fkcion tuna ax he Mier rane 
voltages. A vacancy formation energy is extracted from the data and 
is generally found to be lower than the values obtained from bulk © 
measurements. 


32564 haw tangettiens cemienely of entnes eae Puen 
Gurvitch, M.; Ghosh, A.K.; Lutz, H.; 
(Brookhaven National Laboratory, Upton, New York 1197. » DE. 
ACOZ-76CH00016. Phys. Rev., B: Condens. Matter; 22: No. 1, 128- 
136(1 Jul 1980). 
The low-temperature electrical resistivity has been measured 
for the high-T/sub c/ Al5 compounds NbsSn, Nb3Al, and NbsGe 
a high . na ey) 4 ocmenned weeded found that most of 
-T/sub c/ A15’s exhibit a in the temperature 
range T/sub c/<T< or ~40 K, while MosGe shows a T* depen- 
dence on temperature. Data are also presented for irradiated Nb:Sn 
which show that the T? power law is preserved for increasing 
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residual resistivity rho(0). Previous analyses of A15 resistivity are 
examined in some detail to show that the T? dependence in the low- 
temperature resistivity of high-T/sub c/ A15 materials is an intrinsic 
effect and is not crucially dependent on the real phonon structure in 
these materials. It is argued that the observed T* dependence re- 
mains an unsolved theoretical problem. 


Study of some hydrogenated vanadium-based A15 com- 
= Huang, S.Z.; Skowskiewicz, T.; Chu, C.W.; Smith, J.L. 

t of Physics and Energy Laboratory, University of 
Houston, Houston, Texas 77004). Phys, Rev., B: Condens. Matter; 22: 
No. 1, 137-141(1 Jul 1980). 

The de of hydrogenation in VsGa, VsGe, and V3Si were 
determined. effects of hydrogen on the superconducting transi- 
tion temperature T/sub c/, the lattice parameter, and the pressure 
dependence of T/sub c/ were measured. The results will be dis- 
cussed and compared with those of other hydrogenated and radi- 
ation damaged A15 compounds. 


32566 Nuclear spin—lattice relaxation measurements in small 

aluminum partilces. Tse, P.K.; MacLaughlin, D.E. 
(Department of Physics, University of California, Riverside, Califor- 
nia). J. Low Temp. Phys.; 39: No. 3, 339-372(1 May 1980). 

The ?’Al nuclear spin-lattice relaxation times T; have been 
measured in the normal and superconducting states of small alumi- 
num particles with average particle diameters ranging from 170 to 
750 A. Experiments were performed in magnetic fields between 0 
and 1200 Oe and at temperatures between 0.5 and 4.2 K. The nuclear 

spin-lattice relaxation rate 1/T; at zero and low magnetic fields is 
a terized by a sum of a Korringa rate (due to conduction- 
electron spin-flip scattering) and an additonal rate, which is attribut- 
ed to a poten fe (1200 Oe), where the Zeeman energy either 
dominates in larger particles or play an important role in smaller 
particles, measured rates for all three samples are in good agrree- 
ment with the microscopic theory of Sone. At low fields (H< or 
= 150 Oe) our T; results, which show a strong field dependence and 
less effect of superconducting fluctuations near T/sub c/, are in 
isagreement with Sone. We suggest that the theory has overestimat- 
rod e effects of fluctuations on quasiparticle excitations at these low 
ields. 


32567 Specific heat high Tsub(c), A-15 
Nbsub(0.75)Gasub(0.25). Stewart, %. R.; Webb, G.W. (Los Alamos 
Scientific Lab., NM (USA)). Solid State Commun.; 33: No. 10, 1015- 
1018(Mar 1980). 

The specific heat wer re .4 to 27°K has been measured on a 
Nb-Ga sample ___ that approximately 85% A-15 
Nbsub(0.76)Gasub(0.24) with @ a STsuble of 19.8°K and a transition 
width of 1°K. The data imply that the density of states for A-15 
Nbsub(0.75)Gasub(0.25) is 1.7 +- 0.25 states/eV-atom, in good 

t with recent band structure calculations. The Debye tem- 
perature is found to increase approximately 1°K per degree from 
Tsub(c) down to 4°K, with thetasub(D)(0) = 280°K. 


32568 Electronic states of fluorinated amorphous silicon. Ching, 
W.Y. (Argonne National Lab., IL). J. Non-Cryst. Solids; 35 & 36: 61- 
66(1980). E/ER/10449—I; CONF-790851—(Pt.1)). 

From 8. international conference on amorphous and liquid 
semiconductors; Cambridge, MA, USA (27 Aug 1979). 

The electronic structures of fluorinated amorphous silicon (a- 
Si) and that with hydrogen atom incorporated are studied by means 
of the first principles orthogonalized linear combination of atomic 
orbitals (OLCAO) method. The structural models employed are 
similar to those used in the study of hydrogenated a-Si in which the 
F atoms appear as SiF, SiF2, and SiF; in an otherwise perfect 
random tetrahedral network. To elucidate the bonding character, the 
local density of states (LDOS) of F, H and the Si atom to which 
they bond, are calculated and resolved into orbital components. The 
F 2s levels are localized well below the valence band (VB). In the 
VB region, the LDOS are dominated by F 2p components; in the 
conduction band (CB) region, F has negligible LDOS. In the case of 
SiFs, a gap state exists near the middle of the band gap with 
predominately Si 3s character. Results for the cases where cam 
. are partially substituted by H atoms in SiF, and SiF; are also 
presented. It is found that the presence of H atoms has a pacifying 
effect near the #P region due to the effective bonding between Si 
3s, Si 3p, and H Is wave functions. 


32569 Glow discharge optical spectroscopy measurement of 

concentrations in a-Si:H. Zesch, J.C. (Xerox Palo Alto Re- 
search Center, CA); Lujan, R.A.; Deline, V.R. Contract 03-79-ET- 
23033. J. Non-Cryst. Solids; 35 & 36: 273- 277(1980). (DOE/ER/ 
10449—1; CONF-790851—(Pt.1)). 

From 8. international confesence on amorphous and liquid 
semiconductors; Cambridge, MA, USA (27 Aug 19 99). 

The results of glow discharge optical spectroscopy (GDOS) 
measurements of total dopant concentrations in a-Si films are 
reported. Significant differences (up to a factor of 4.8) were found 
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between the ratio of boron to silicon of the films and that of their 
deposition plasmas. 
32570 Electronic and structural properties of ee Sort 2 a- 
Si:O:H. The story of O2. Knights, J.C.; Street, R.A.; Lucovsky, G. 
(Xerox Palo Alto Research Center, CA). Contract 03-79-ET-23033. 
J. Non-Cryst. Solids; 35 & 36: 279-284(1980). (DOE/ER/10449—1; 
CONF-79085 1—(Pt.1)). 

From 8. international conference on rie and liquid 
semiconductors; Cambridge, MA, USA (27 Au 

Measurements of luminescence, opti and in- 
frared vibrational spectra are reported for thin films P -deposit- 
ed from SiH,/O2/Ar mixtures. The addition of oxygen causes the 
optical absorption edge and luminescence peak position to shift 
monotonically to higher photon energy. Increases in the lumines- 
cence peak width and in the temperature of thermal quenching result 
in room temperature luminescence in the visible at high oxygen 
contents. 


32571 Electronic transport in bandgap states of ~~ 
silicon. Crandall, R.S. (RCA Lab., Princeton, NJ). Con 

tract ET-78-C-03-2219. J. Non- Cryst. Solids; 35 & 36: 381- 386(1980). 
(DOE/ER/10449—1; CONF-790851—(Pt.1)). 

From 8. international conference on — and liquid 
semiconductors; Ccyee ay MA, USA (27 Aug 1979 

Measurements of the primary photocurrent for photon ener- 
gies between 0.58 and 2.0 ev in an a-Si:H solar-cell structure give 
information about the density of states above the valence band as 
well as show that holes are mobile deep in the bandgap. Measure- 
ments of the response time of the secondary photocurrent as well as 
its magnitude are used to determine the majority carrier drift mobil- 
ity for excitation energies above and below the bandgap. The drift 
mobility is independent of excitation energy indicating that the 
majority carriers are excited to the same states irrespective of the 
excitation energy. 


32572 Hole diffusion length measurements in discharge-produced 
a-Si:H. Staebler, D.L. (RCA Lab., Princeton, NJ). Contract EY-76- 
C-03-1286. J. Non-Cryst. Solids; 35 & 36: 387-390(1980). (DOE/ER/ 
10449—1; CONF-790851—(Pt. 1)). 

From 8. international conference on ~~ and liquid 
semiconductors; Cambridge, MA, USA (27 Aug 1979 

Hole diffusion measurements were done on a aa struc- 
ture consisting of an undoped layer of a-Si:H with graded thickness, 
sandwiched between a thin p+ layer, and a thin n+ layer. A small 
spot of free carriers was generated on the n+ side with a beam fron 
a HeCd laser. This produced a current due to holes collected on the 
P + side. Areas of different undoped layer thickness were successive- 

y exposed to the beam. The measured variation of short-circuit 
current with thickness showed that the hole diffusion was less than 
350 A, the absorption depth of the laser beam. 
32573 Optical absorption by gap states in hy ited amor- 
phous silicon. Pankove, J.I. (RCA Lab., Princeton, NJ); Pollak, F.H.; 
Schnabolk, C. Contract EY-76-C-03-1286. J. Non-Cryst. Solids; 35 & 
36: 459-462(1980). (DOE/ER/10449—1; CONF-79085 1—(Pt. 1)). 

From 8. international conference on amorphous and liquid 
semiconductors; Cambridge, MA, USA (27 Aug 1979). 

An absorption band peaking at ~ 1.25 eV has been observed 
as a structure in the photovoltaic and photoconductivity spectra of 
several samples of hydrogenated amorphous silicon. This transition 
at ~1.25 eV appears to be the inverse of the luminescence process, 
suggesting that these transitions occur between donors and accep- 
tors. 


32574 Study of the electronic structure of a-Si:H by tunneling. 
Balberg, I. (RCA Lab., Princeton, NJ). Contract ET-78-C-2119. J. 
Non-Cryst. Solids; 35 & 36: 605-610(1980). (DOE/ER/10449—1; 
CONF-790851—(Pt.1)). 

From 8. international conference on ~~ and liquid 
semiconductors; Cambridge, MA, USA (27 Aug 1979 

Measurements of the tunneling and einspnaiiivg I-V and 
G-V characteristics have enabled the study of the distribution of 
states in the band-gap of hydrogenated amorphous silicon. It is found 
that regardless of the method of preparation and the material do- 
pants there is a peak in the bulk and surface density of states which 
lies 0.45 eV below the conduction band edge. The density of states at 
the peak is concluded to be 10'* - 10'° cm™* eV~', decreasing by at 
least an order of magnitude for energies below and above this peak. 


32575 Thermal expansion of molten tin, lead, and aluminum to 
1300°K. Drotning, W.D. (Sandia Lab., Albuquerque, NM). Contract 
eines High Temp. Sci.; 11: 4, 265-276(Dec 
1979). 

An apparatus is described for the measurement of the thermal 
expansion and density of molten materials to 1300°K using the 
gamma radiation attenuation technique. Results are presented for the 
densities of tin, lead, and aluminum from their melting points to 
1300°K. These data compare well with results from previous investi- 
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tions using different measurement techniques. A significant non- 
a relation in the density-temperature curve for molten tin was 
seen above 1100°K. Our results tend to confirm data from other 
techniques that suggest a smaller thermal expansion coefficient for 
molten aluminum than has been recommended in the literature. In 
spite of the wide variation in molten density among these three 
materials, a density thermal expansion coefficient of -1 x 10°*/K 
adequately describes the expansion in the melt for each material. The 
density thermal expansion coefficient in the melt was found to be 
nearly equal to 3a:, where a; is the linear thermal expansion 
coefficient of the solid near the melting point. 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 31471, 31490, 31548 


32576 (CONF-800834—1) Comparison of the high temperature 
oxidation behavior of Zircaloy-4 and pure zirconium. Pawel, R.E.; 
Campbell, J.J. (Oak Ridge National Lab., TN (USA)). 1980. Con- 
tract W-7405-ENG-26. 28p. NTIS, PC A03/MF A0O1. 

From 5. international conference on zirconium in the nuclear 
industry; Boston, MA, USA (4 Aug 1980). 

Oxidation rate data for Zircaloy-4 in steam under isothermal 
conditions in the temperature range 1000-1500°C indicate that the 
kinetics of layer growth and oxygen consumption can be described 
by virtually ideal parabolic behavior. The growth of the two prod- 
uct phases, oxide and oxygen-stabilized alpha, is presumed to be 
controlled by diffusion processes leading to uniform layer thicken- 
ing. We have measured the oxidation rate of pure, arc-melted, 
crystal-bar zirconium under similar conditions and have found differ- 
ences in the reaction characteristics compared to Zircaloy-4. At 
temperatures from 1098 to 1416°C, while parabolic kinetics are still 
observed, the growth rates for both phases are measurably different. 
Our analysis of these data in terms of a multi-layer diffusion model 
— ests that the effective chemical diffusion coefficient for oxygen 

¢ oxide phase has been altered. However, despite the kinetic 
differences, the analysis also concludes that the diffusion coefficient 
of oxygen in the alpha layers is identical, a finding consistent with 
the results of independent measurements. 


32577 (DP—1550) Corrosion of high Ni-Cr alloys and Type 304L 


stainless steel in HNOs-HF. Ondrejcin, R.S.; McLau; , B.D. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 


Lab.). Apr 1980. Contract AC09-76SR00001. 46p. NTIS, PC A03/ 
MF AOl 


Nineteen alloys were evaluated as possible materials of con- 
struction for steam heating coils, the dissolver vessel, and the off-gas 
system of proposed facilities to process thorium and uranium fuels. 
Commercially available alloys were found that are satisfactory for 
all applications. With thorium fuel, which requires HNOs-HF for 
dissolution, the best alloy for service at 130°C when complexing 
agents for fluoride are used is Inconel 690; with no complexing 
agents at 130°C, Inconel 671 is best. At 95°C, six other alloys tested 
would be adequate: Haynes 25, Ferralium, Inconel 625, Type 304L 
stainless steel, Incoloy 825, and Haynes 20 (in order of decreasing 
preference); based on composition, six untested alloys would also be 
adequate. The ions most effective in reducing fluoride corrosion 
were the complexing agents Zr** and Th**; Al** was less effective. 
With uranium fuel, modestly priced Type 304L stainless steel is 
adequate. Corrosion will be most severe in HNOs-HF used occasion- 
ally for flushing and in solutions of HNOs and corrosion products 
(ferric and dichromate ions). HF corrosion can be minimized by 
complexing the fluoride ion and by passivation of the steel with 
strong nitric acid. Corrosion caused by corrosion products can be 
minimized by operating at lower temperatures. 


32578 (LBL—11030) Nuclear materials research progress re- 
ports for 1979. Oiander, D.R. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Dec 1979. Contract W-7405-ENG-48. 
81p. NTIS, PC A05/MF AO1. 

Research is presented concerning iodide stress corrosion 
cracking of zircaloy, self-diffusion of oxygen in hypostoichiometric 
urania, surface chemistry of epitaxial silicon deposition by thermal 
cracking of silane, kinetics of laser pulse vaporization of UOs, gas 
laser model for laser induced evaporation, solubility of hydrogen 7 
uranium dioxide, thermal gradient migration of metallic inclusions in 
UO2, molecular beam studies of atomic hydrogen reduction of 
oxides, and thermal gradient brine-inclusion migration in salt. (FS) 


32579 Compatibility of molten salts with type 316 stainless steel 
and lithium. Keiser, J.R.; DeVan, J.H.; Lawrence, E.J. (Oak Ridge 
National Lab., TN (USA)). J. Nucl. Mater.; 85: No. 86, 295- 298(Dec 
1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

Molten salts with possible y eng in fusion reactors have 
been studied. The corrosion rate of type 316 stainless steel in LiF- 
BeF2, KNOs-NaNO2-NaNOs, and LiF-LiCl-LiBr was strongly af- 
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fected by the temperature and oxidation potential of the salt. A rapid 
exothermic reaction occurred when IO3-NaNOQ,-NaNOs; was 
melted with lithium. 


32580 Passivity of metals. Frankenthal, R.P. (Bell Labs., 
Murray Hill, NJ); Kruger, J. (eds.). Contract AC02- 77TER04266. 
Princeton, NJ; Electrochemical Society, Inc. (1978). 1093p. (COO— 
4266-1; ; CONF-7710234—-). 


4. international symposium on passivity; Warrenton, 
VA, USA (17 Oct 1977). 

abstracts have been prepared for items within the 
scope of the energy data base. 
32581 eS eS ee eee > 
served by electron microscopy. Metzger, M. (Univ of Illinois, 
Urbana); Zahavi, J. pp 960-972 of Passivity of metals. Frankenthal, 
R.P. (Bell Labs., Murray Hill, NJ); Kruger, J. (eds.). Princeton, NJ; 
mea 8% Society, Inc. (1978). 

international symposium on passivity; Warrenton, 

VA, , USA (17 Oct 1977. 


experimental approach to questions of film breakdown 
and its mechanisms is thro electron microscopic study of the 


failure events. An approach for anodic films on aluminum was 
developed and applied to inv eee Se eee ee 
lis conbliity anal Gevaiedown. A tion is presented of the model 
and of several current applications. work has been conducted 
mies pestee saat Se Sees ee See 
tad « clasectavihlic Uwepbere often eueted te tenenavetian Gis obser- 
vations and which are sufficiently robust to be readily detached and 
examined in transmission. The work has been kept within a narrow 
perimental conditions. The results showed that under the 
loyed breakdown and transient pitting occur readily 
growth, and the central consideration here is then 

the character of the passive state. 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 32214, 32247, 32249, 32533, 
32544, 33131, 33149, 33150 


32582 (HEDL-SA—2078) Frank loop unfaulting mechanism in 
fec metals during neutron irradiation. Gelles, D.S. (Hanford Engi- 
neering Development L:.b., Richland, WA (USA)). May 1980. Con- 
tract AC14-76FF02170. lip. (CONF-800696—1). NTIS, PC A02/ 
MF AOI. 

From International conference on dislocation modeling of 
physical systems; Gainesville, FL, USA << Jun 1980). 

The unfaulting a whereb , y sessile Frank oy 
loops evolve into a complex tangle of glissile dislocations during 
inrediati tion of face onutenet cubic metals is not well understood. It is 
presumed that such loops grow by absorption of point defects until 
interactions develop which provide sufficient impetus for nucleation 
of an unfaulting event. The loops then become interact and 
form a dislocation network. An agg meel mechanism which has been 
observed to occur in an austenitic p itation-strengthened com- 
mercial alloy irradiated in the EBR- iT fa fast reactor. The i 
requires an interaction between the sessile a/3 <111> Frank loop 
and a moving glissile a/2 <110> perfect dislocation. An unfaulting 
a/6 <112> dislocation is created which, as it moves, cllaninates the the 
Frank loop and leaves only a perfect dislocation with the original a/ 
2 <110> Burgers vector. This process is demonstrated. This alter- 
nate mechanism can have significant inpont an Se Semana 
the dislocation microstructure in a metal undergoing irradiation 
creep. This impact will be discussed in relation to relevant irradia- 
tion creep models. 


32583 Formation of Pd:W in proton irradiated palladium-rich 
Pd-W alloys. Weaver, L.; Ardell, A.J. (Univ. of California, Los 
Angeles). Scr. Metall.; 14: No. 7, ee 1980). 

Observations are reported on radiation induced microstruc- 
tures in Pd-W alloys. Proton irradiation at 
and above was used. Results suggest that the 
gonal phase AsB may be more common than 
that AsB is a degenerate ground state structure. 


32584 Effects of irradiation on the normal metal of a composite 
superconductor: A comparison of copper and aluminum. Klabunde, 
C.E.; Coltman, R.R.; Williams, J.M. AvOek Rides National Lab. TN ™N 
(USA). Solid State Div.). J. Nucl. Mater.; 85: No. 86, 385-389(Dec 
1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 -31 Jan 1979), 

The most eco: pete fs mensseeene mages = 
a fusion reactor will depend sensitively on the irradiation-induced 
changes in magnetoresistance which can be d i 
This report presents new data on damage production for 
Set enks cllainel te nyeuen Usedenen cemtamanes ea tae 
data are combined with previously obtained results on saturation 
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effects and magnetoresistivity to yield a projection of total resistivity 
vs neutron dose ee in ee atom) for aluminum 
in service at < 10 K in a magnetic field. results are compared 
closely with those obtained previously for copper, using the same 
method of analysis. 


32585 Spatial variation in void volume during charged particle 
bombardment - the effects of injected interstitials. Lee, E.H.; Mansur, 
L.K.; Yoo, M.H. (Oak Ridge National Lab., TN (USA)). J. Nucl. 


Mater.; 85: No. 86, 577-581 —. 
From 1. topical on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 
Experimental observations of the void volume at several 
depths Fg Be range of 4 MeV Ni ions in 316 stainless steel are 
rted. specimens were first preconditioned by neutron irra- 
diation at temperatures of 450 and 584°C to fluences of approximate- 
ly a5 pot Id by deg iene ar ne pecapey prs pool to 60 dpa 
at e is icantly lower at damage 
depth than in the region between that and the free surface. The ratio 
of the step height to void volume at the depth of peak energy 
deposition between regions masked from and exposed to the beam is 
strongly dependent on bombardment temperature. The reduction of 
void volume near the peak damage depth is larger for the 584°C 
than for the 450°C neutron irradiated material. These observations 
are consistent with recent theoretical results which account for the 
injection of the bombarding ions as self-interstitials. 


32586 Advances in the theory of swelling in irradiated metals and 
alloys. Mansur, L.K.; Yoo, M.H. (Oak Ridge National Lab., TN 
(USA)). J. Nucl. Mater.; 85: No. 86, 523-532(Dec 1979). 

rom 1. i ing on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 


Recent advances in the theory of swelling are reviewed. 
These include (1) the development of a cascade diffusion theory to 
treat quantitatively the fluctuations in point defect concentrations 
caused by locally inhomogeneous point defect production, (2) the 
incorporation of mobile helium and its effects on void wth into 
the theory, and (3) the spatial variation in swelling during charged 
particle bombardment. Summaries of (1) and (2) are given. A more 
complete development of (3) is presented. Three phenomena respon- 
sible for spatial variation of swelling during heavy-ion bombardment 
are assessed. Loss of point defects to the free surface results in only a 
minor perturbation of swelling under the usual conditions consid- 
ered. Interstitials injected by the bombarding beam may severely 
deplete the void volume under certain conditions. The effect is 
extremely sensitive to defect and materials parameters and is largest 
for low swelling materials. The previously unexplored depletion of 
swelling resulting from diffusional spreading of — defects out of 
the region of maximum energy deposition is evaluated and found to 
be significant. 


32587 Nature of high energy neutron damage in copper and gold. 
Narayan, J.; Ohr, S.M. (Oak Ridge National Lab., TN (USA). Solid 
State Div.). J. Nucl. Mater.; 85: No. 86, 515-519(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

Transmission electron microscope studies have been made on 
the defect clusters in high-purity copper and gold single crystals 
produced by d-Be, D-T and fission neutron irradiations at ambient 
temperatures. The vacancy or interstitial nature of the defect clusters 
and Burgers vectors and habit planes were determined from the 
direction of the black-white contrast in dynamical images of the 
clusters and from depth information obtained from stereo measure- 
ments. Studies were also made using the weak-beam technique 
combined with stereo measurements to obtain spatial distribution 
information on vacancy clusters. It is shown that the nature of high- 
energy neutron damage is quite similar to fission neutron pow yt or 
copper. Significant differences between eo energy and ion 
neutron damage particularly in the amount of retained damage, exist 
in the case of gold. 


CERAMICS, CERMETS, AND REFRACTORIES 
REFER ALSO TO CITATION(S) 31475 


32588 Infrared spectra of hydrogen isotopes in potassium tanta- 
late. gem H.; Bates, J.B.; Boatner, L.A. (Solid State Division, 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 37830). J. 
Chem. Phys.; 73: No. 3, 1073-1077(1 Aug 1980). 

The spectroscopic constants of hydroxyl ions formed from 
hydrogen, deuterium, and tritium in a potassium tantalate (KTaOs) 
host have been determined. These isotopes were found to diffuse 
readily either into or out of KTaQOs single crystals. At T=77 K the 
infrared absorption band due to the OH~, OD~, or OT™ stretching 
vibration is extremely narrow (i.e., ~ 1.0, 0.8, and 0.7 cm™', respec- 
tively). These results indicate that the interaction between the hy- 
droxyl ions and the surrounding lattice is very weak. The optical 
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properties of hydroxyl ions and the characteristic features of hydro- 
gen diffusion in KTaO; are compared with those determined previ- 
ously for aluminum oxide (AlzOs) and rutile (TiO2). 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 32246, 32250, 32274, 32347 


32589 (LBL—10392) Influence of surface silica impurities on the 
sintering behavior of alumina powders. Moya, J.S.; Pask, J.A. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Feb 1980. 
Contract W-7405-ENG-48. 25p. (CONF-800902—1). NTIS, PC 
A02/MF AOl1. 
From 9. international symposium on the reactivity of solids; 
Cracow, Poland (1 Sep 1980). 
The filtering, pressing and sintering behavior of an alumina 
wder with and Without silica impurity on surface has been studied. 
en silica is removed from surface by HF-treatment and compacti- 
bility is considerably enhanced due to the different acidity/basicity 
nature of the OH of the hydroxy! layers. The silica impurity de- 
creases the activation energy of the initial stage of sintering and 
grain boundary energy, improves the densification process and 
exerts a moderate inhibitor effect on the grain growth. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 32422, 32594 


32590 Pseudobinary Zircaloy-oxygen phase diagram. Chung, 
H.M.; Kassner, T.F. .o™ National Lab., IL (USA)). J. Nucl. 
Mater.; 84: No. 1-2, 327-339(Oct 1979). 

The zirconium-rich portion of the pseudobinary zircaloy-4/ 
oxygen phase diagram was investigated by resistometric measure- 
ments and by metallographic analysis of equilibrated and quenched 
specimens. Accurate results for the phase-boundary locations were 
obtained from metallographic analysis of specimens in which oxida- 
tion and homogenization were limited to the a-phase region, and the 
— were rapidly quenched from equilibration temperatures in 

e B- and (a + pe bn regions. The a- and 8-phase boundaries 
can be represented by the realtions In Csub(a) = -2.28 + 0.535 In (T 
- 1083) and In Csub(B) = 5.02 - 8220/T (for T > 1280 or 


b(B 
Csub(8)>0.2), where Csub(a) and Csub(8) are the oxygen concen- 


trations in weight percent and T is temperature in °K. 


32591 Residual image contrast of dislocation loops. Narayan, J.; 
Ohr, S.M. (Oak ree National Lab., TN). Phys. Status Solidi (a); 46: 
No. 281, 281-284(1978). 

The electron microscope images of large dislocation loops 
lying perpendicular to the electron beam are calculated by applying 
the image simulation technique. It is found that the residual double 
arc contrast arising from the g.b x u term exhibits asymmetry which 
is depth dependent. The predictions of the theory are verified 
experimentally for a[001] dislocation loops observed in single crys- 
tals of MgO. The depth oscillation of the residual contrast can be 
used to determine the vacancy or interstitial nature of dislocation 
loops. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 31682, 33121, 33135 


32592 (PNL-TR—405) Boron carbide: high-performance indus- 
trial material. Part 2. Industrial applications of boron carbide. 
Beauvy, M.; Thevenot, F. Translated from Ind. Ceram.; No. 734, 
vp(Dec 1979). 22p. NTIS, PC A02/MF AO1. 

Boron carbide is considered a strategic material in the nuclear 
and military fields, applied research work on this material has been 
principally oriented toward applications in these two sectors. Hence, 
today the greatest tonnage of industrially-produced boron carbide is 
used for the manufacture of absorbers for nuclear power plants and 
for the manufacture of light armors. It is probable that the orienta- 
tion of these studies and the non-disclosure of the results of research 
in these two high-technology areas have done little to favor the 
development of the numerous other industrial applications one might 
expect in view of the properties of boron carbide. Better knowledge 
of the mechanisms controlling the mechanical and physical proper- 
ties of the carbide is needed before one can conceive new openings 
for this promising product, particularly in technology for new 
energy sources. It is also possible to find the means to increase the 
oxidation resistance of boron carbide without altering its properties. 
This will make it possible to extend further the area of its industrial 
applications. 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 32347, 32355, 32421, 32422, 
32432, 32578, 32592, 33136, 33142 
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32593 (SAND—80-0298C) Thermal coefficient 
phe Tabs Ragh ~ SiO. surface. McFall, A. 
(Sandia National Labs., uquerque, NM (USA)). 1980. Contract 
7 peyaadamates 22p. CONE 300} 15—2). NTIS, PC A02/MF 

From 12. international symposium on rarefied gas dynamics; 
Charlottesville, VA, USA (7 Jul 1980). 

The thermal accommodation coefficient was determined for 
the interaction of two inert gases, helium and argon, on a surface 
composed of thermally grown amorphous silicon dioxide. The sur- 
face was processed as an inte; circuit chip and utilized com 
nents capable of generating heat and meas’ temperature. 
accommodation coefficient of ve he on clean SiOz was found to be 
0.198, while that for argon was 0.421. Both on and 
three-dimensional continuum theory models of the accommodation 
coefficient were used for comparison with the experimental data. 
Correlation for helium is good when the well depth and range 
parameter of the Morse interacting gas potential are chosen to be: a 
= 1.67 A~' and D = 550 cal/mole. The Debye temperature was 
computed from elastic constants to be 498°K. 


32594 Crystal field effects in magnetic superconducting Er/sub 1- 
x/Tm/sub x/Rh,B, and Er/sub 1-x/Ho/sub x/Rh,B,. Maekawa, S.; 
Smith, J.L.; Huang, C.Y. (Research Institute for Iron, Steel, and 
Other Metals, Tohoku University, Sendai 980, Japan). Phys. Rev., B: 
Condens. Matter; 22: No. 1, 164-167(1 Jul 1980). 

The magnetic and superconducting transitions have been 
measured in Er/sub 1-x/Tm/sub x/Rh,B, and crystal-field theory 
has been used to explain these transitions and those in Er/sub 1-x/ 
Ho/sub x/Rh,B,. The minimum observed in the etic transition 
temperature versus x curve in Er/sub 1-x/Ho/sub B, has been 
identified as the first example of a Baggy: oad ferromagnetic tetra- 
critical point. The theoretical phase diagrams are in reasonable 
agreement with the data and hence lead to further understanding of 
the details. The absence of the specific-heat shoulders above She 
superconducting-to-ferromagnetic transitions in these pseudoternar- 
ies is discussed. 


32595 Neutron scattering as a probe of small-particle dynamics in 
hydroxylated amorphous silica. Richter, D.; Passell, L. (Institut fuer 
Festkoerperforschung, Kernforschungsanlage Juelich, D-5170 Jue- 
lich, Germany). DE-AC02-76CH00016. Phys. Rev. Lett.; 44: No. 24, 
1593-1597(16 Jun 1980). 


Incoherent, inelastic scattering of neutrons by hydrogen in 
surface hydroxyl groups has been used to probe the dynamics of 
60—70-A-diameter spheres of amorphous silica. The high-tempera- 
ture spectra indicate a pronounced “small-particle” enhancement of 
low-frequency vibrational modes as predicted by theory. At low 
temperatures, the scattering changes in character and shows evi- 
dence of hindered rotational transitons. 


32596 Low-temperature magnetic properties of HoRh,B,. Ott, 
H.R.; Woolf, L.D.; Maple, M.B.; Johnston, D.C. (Laboratorium fuer 
Festkoerperphysik, ETH-Hoeggerberg, Zurich, Switzerland). EY- 
oe J. Low Temp. Phys.; 39: No. 3, 383-396(1 May 

The low-temperature magnetic properties of HoRh,B, have 
been studied by means of measurements of the magnetic susceptibil- 
ity, magnetization, specific heat, thermal expansion, and magnetos- 
triction. The ferromagnetic phase transition at T/sub M/=6.7 K 
shows almost ideal S=1/2 mean field behavior in the specific heat. 
Crystal field effects due to the splitting of the J=8 Hund’s rule 
ground state of the Ho®* ions result in Schottky anomalies in the 
specific heat and the thermal expansion and are also revealed in the 
low-field magnetic susceptibolity and the magnetostriction. Informa- 
tion on the ground state doublet of the 4f electrons has been obtained 
from the nuclear contribution to the specific heat below 1 K and the 
high-field magnetization below T/sub M/. 


32597 Ionic conduction in doped zirconia. Hohnke, D.K. (Ford 
Motor Co., Dearborn, MI). pp 69-672 of Fast ion transport in 
solids: electrodes and electrolytes. Vashishta, P.;; Mundy, J.N.; 
Shenoy, G.K. (eds.). New York, NY; Elsevier North Holland, Inc. 


(1979). 

From Fast ion transport in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

The experimental data for ionic conduction in doped zirconia 
are examined and related to results obtained with other doped 
fluorite-type oxides. Several previously unrecognized relationships 
are discovered and analyzed. ft t is shown that excellent agreement is 
obtained between experimental and calculated conductivities if a 
theoretical model, based on nearest neighbor defect interactions, is 
modified by a free energy-like function G(x), a parameter for long 
range interactions. 


32598 Alkali ion conductivity in rapidly quenched glasses. Glass, 


A.M.; Nassau, K.; Olson, D.H. (Bell Telephone Labs., Holmdel, NJ). 
fin IAT-T19 af Bane t-- lids: electrodes and electro- 


lytes. Vashishta, P.; Mundy, J.N.; aay. G.K. (eds.). New York, 
NY; Elsevier North Holland, Inc. (197 9). 

From Fast ion solids-electrode and electrolytes 
conference; Lake Geneva, USA “hg May 1979). 

A number of new glasses have been without any 
network former, by rapid quenching from the melt. These include 
alkali niobates, tan‘ ybdates, aluminates, gal- 
Se Uemeecn ees Sey ee ee ee 
do oe devitrify’ below 400°C. The te solide of the seme compo 
greater ionic conductivity than crystalline solids of the same 
sition. Room temperatures conductivities close to 10-* (ohm cm 
Soe en Cat Wc tae ghia cas ee 
ionic radius and alkali ion content on the conductivity in an effort to 
sg ARR NN i) 


ionic conductivity in lithium oxide-fluoride 
wee ol L. ys CA. .. ives Univ., ber y et IN). Re ete 
of Fast ion CON, Sheon lids: electrodes and 
P.; Mundy, J aT G.K. (eds.). New York York Ni NY; 
North Holland, Inc. 
solids-electrode and electrolytes 
"USA (21 May 1979). 


From her ba on 
conference; Lake Geneva, 

Li* -rich borate glasses, con lithium oxide, lithium flu- 
oride, and other lithium salts exhibit high electrical conductivities at 
elevated temperature (1.5 x 10°* (Qcm)~* at 200°C). The ionic 
conductivities o and the activation energies E/sub o/ were investi- 
gated as a function of F-/O™ ratios in these The results 
indicate an increase in conductivity and a decrease in activation 

energy with an increase in LiF content in the system. The influence 
of the thermal history on o was studied based on the dependence of 
T/sub g/ on the heating or cooling rate. 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 32421 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 32578, 33110, 33135, 33141, 33144 


COMPOSITE MATERIALS 


PREPARATION AND FABRICATION 


32600 Structure and mechanical properties of Al/A1/sub x/0/ 
sub y/ vacuum-deposited laminates. Springer, R.W.; Catlett, D.S. 
Alamos Scientific Lab., NM). Thin Solid Films; 54: 
205(1979). 

A novel technique was developed to produce a laminate of 
AI/AI/sub x/0/sub y/ by __— gas process in an electron beam 
gun system. Samples of 25 wm and thicker have been readily 

produced. The surface finish of the growing deposit appears to 
Somalia 0s smooth on the substrate. The tensile testing data for 
layer spacings of 50 to 1200 nm show that the material obeys a Hall- 
Petch relation for yield strength. The friction stress was measured 
directly on a pure vapor-deposited sample at 27 MPa. Th The K value 
was found to be 0.086 MNm/sup -3/2/. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 32600 


32601 ae ae Room-temperature transverse com- 
pressive creep of thick Kevlar fabric/ epoxy laminates. Ericksen, 
R.H.; ou T.R. (Sandia National Labs., NM 
(USA)). 1980. Contract AC04-76DP00789. 20p. (CONF-801010—3). 
NTIS, PC A02/MF AOl1. 

From 12. National Society for the Advancement of Materials 
oe seo Engineering technical conference; Seattle, WA, USA (7 

tl 

Creep and recovery of thick Kevlar 49/epoxy composites 
were ma gated in transverse compressive loading at room tem- 
perature. Cy samples with void contents of 4 and 14 percent 
were tested we emg those of unreinforced resin. The composites 
exhibited logari ae Creep rates were 2 times higher over 
the entire stress range for the high porosity composites. At a stress of 
87 MPa the resin creep curve was similar to that of the composites. 
At higher stresses, the resin crept faster and exhibited more strain. It 
is proposed that axial compressive creep of the cylindrical composite 
specimens is governed by Poisson induced strains leading to tensile 
loading of the reinforcing fibers. Axial initial strain and creep rate 
Ee Oe ee en ee ee 
— of Poisson ratio. These values of composite specimen radial 
- Ae SS Th GS GE SOS ee ee 
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32602 (UCRL—15264) Evaluation of filament-wound Kevlar-49/ 
epoxy fatigue properties. Final report. (AiResearch Mfg. Co., Tor- 
rance, CA (USA)). 3 Jun 1980. Contract W-7405-ENG-48. 32p. 
NTIS, PC A03/MF AOl1. 

This study was conducted by AiResearch Manufacturing of 
California for LLL to investigate the long-term properties of 
Kevlar-49/epoxy composite in a fatigue and elevated temperature 
environment to provide additional information on the material prop- 
erties of Kevlar-49/epoxy for use in the design of composite fly- 
wheel energy storage units. Testing showed that Kevlar-49 has the 
unusual property of increasing tensile modulus of elasticity under 
fatigue conditions. The c ¢ in modulus was shown to be 
a function of temperature, ind stress level, and number of 
fatigue cycles. The average modulus before cycling was 13.28 x 10° 
psi at ambient temperature versus 11.96 x yt at 150°F. Creep or 
residual strain after 100,000 cycles was 4.1 x 10~* in/in (ambient) and 
11.7 x 10~* in/in (150°F) at 140 ksi maximum stress level. At 190 ksi 
temperature did not show any effects on creep, which was measured 
to be approximately 28 x 10~‘ in/in. The ultimate s of 150°F 


rings was 249,000 psi compared to 262,000 psi for ambient tempera- 
ture. 


POLYMERS AND PLASTICS 
REFER ALSO TO CITATION(S) 32763 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 32601 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 32044 


DEGRADATION AND EROSION 
REFER ALSO TO CITATION(S) 32044 


OTHER MATERIALS 


PREPARATION AND MANUFACTURE 


REFER ALSO TO CITATION(S) 31790, 31791, 31792, 31793, 
31794, 31795, 31796, 31797, 31798, 31799, 31800, 31803, 31804, 
31805, 31806, 31808, 31809, 31811, 31812, 31813, 31814, 31815, 
31816, 31817, 31819, 31820, 31821, 31823, 31824 


32603 Method of preparation of novel fiber reinforced titanium 
diboride composite bodies and uses therefor. Newkirk, L.C.; Riley, 
R.E.; Valencia, F.A.; Wallace, T.C. Sr. US Patent Application 
085,551. [nd]. 13p. 

is coated with titanium diboride in a chemical vapor 
deposition reaction under particular coating conditions which result 
in a uniform coating on the individual filaments making up the cloth 
fiber bundles. The coated cloth can be used as deposited as elec- 
trodes, for example, or can be hot pressed to form highly spall- 
resistant structures having special utility in fusion reactors, for 
example, as wall armor. 


32604 (BDX—613-2441) Boron reclamation. Smith, R.M. 
(Bendix Corp., Kansas City, MO (USA)). Jul 1980. Contract AC04- 
76DP00613. 86p. NTIS, PC AOS/MF AOI. 

A process to recover high purity '°B enriched crystalline 
boron powder from a polymeric matrix was developed on a labora- 
tory basis and ultimately scaled up to production capacity. The 
— is based on controlled pyrolysis of boron-filled scrap fol- 

wed by an acid leach and dry sieving operation to return the 
powder to the required purity and particle size specifications. Typi- 
cally, the recovery rate of the crystalline powder is in excess of 98.5 
it, and some of the remaining boron is recovered in the form of 
acid. The minimum purity requirement of the recovered prod- 
uct is 98.6 percent total boron. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 32539, 33059 


32605 Effect of hydrostatic pressure on the incommensurate 
phase of K2SeO,. Press, W.; Majkrzak, C.F.; Axe, J.D.; Hardy, J.R.; 
Massa, N.E.; Ullman, F.G. (Brookhaven National Laboratory, 
U New York 11973). Phys. Rev., B: Condens. Matter; 22: No. 1, 
332-335(1 Jul 1980). 

A neutron scattering study of the effect of hydrostatic pres- 


sure on the incommensurate phase formation in K2SeQ, was 
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performed in order to obtain information concerning the nature of 
the competing forces that give rise to a structural instability at a 
eneral wave vector. It was found that an increase in pressure 
lowers the transition temperature (dT/sub i//dP/sub i/=-6.5 K/ 
kbar) and results in a smaller value of the initial incommensurate 
wave vector. The pressure dependence of the incommensurate to 
ferroelectric phase transition was also eee (dT/sub c//dP/ 
= C/ = -9 K /kbar). The latter transition displays a distinct pressure 
ysteresis. 


32606 Low-temperature study of **Na satellite spectra in B- 
alumina, Highe, A.; Polak, M.; Vaughan, R.W. (California Inst. of 
Tech., Pasadena, CA). pp 305-307 of Fast ion transport in solids: 
electrodes and electrolytes. Vashishta, P.; Mundy, J.N.; Shenoy, 
G.K. (eds.). New York, NY; Elsevier North Holland, Inc. (1979). 

From Fast ion transport in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

Details of the sodium ion motion (site-exchange processes) in 
B-alumina have been obtained from analysis of first-order quadrupo- 
lar *Na NMR spectra. Satellite spectra were studied as a function of 
crystal orientation and temperature using a recently developed 
double-resonance technique which provides a sensitive, although 
indirect, means to obtain such first-order spectra. The temperature- 
dependent changes in the multiplet structure of the spectra have 
allowed characterization of the sodium site-exchange processes pres- 
ent. 


32607 Electron spin relaxation by tunneling states in Na-- 
AkOs. Kurtz, $.R.; Stapleton, H.J. (Univ. of Illinois, Urbana). pp 
319-322 of Fast ion transport in solids: electrodes and electrolytes. 
Vashishta, P.; Mundy, J.N.; Shenoy, G.K. (eds.). New York, NY; 
Elsevier North Holland, Inc. (1979). 

From Fast ion transport in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

Electron spin relaxation measurements on a color center in 
the conduction plane of sodium beta alumina reveal an exceptionally 
fast rate with an anomalous temperature and microwave frequency 
dependence. The observed behavior is quantitatively described by a 
relaxation mechanism involving the coupling of a color center to the 
phonon induced relaxation of a nearby localized two level tunneling 
State. These states are associated with disorder in the conduction 
plane of sodium beta alumina and have been used to explain the low 
temperature properties of beta aluminas and other amorphous mate- 
rials. The density of such tunneling states, required to explain our 
data, agrees well with that used to explain the low temperature 
properties of sodium beta alumina. 


PROPERTIES 
REFER ALSO TO CITATION(S) 31797, 32348, 32578 


32608 Structure of ultrathin oxide on silicon. Krivanek, O.L.; 
Mazur, J.H. (Department of Mate:rials Science and Mineral ‘3 
neering, University of California, Berkeley, California 94720). W- 
7405-ENG-48. Appl. Phys. Lett.; 37: No. 4, 392-394(15 Aug 1980). 

30-A-thick oxide on silicon has been examined in cross section 
by high-resolution electron microscopy. The oxide thickness was 
uniform to within 5 A, even though the oxide undulated up to 8 A in 
height and with about 50 A periodicity. 


32609 Semiconductor properties of polyacetylene p-(CH)/sub x/ : 
n-CdS heterojunctions. Ozaki, M.; Peebles, D.; Weinberger, B.R.; 
Heeger, A.J.; MacDiarmid, A.G. (Laboratory for Research on the 
Structure of Matter, University of Pennsylvania, Philadelphia, Penn- 
sylvania 19104). DE-AC04-79ET-23002. J. Appl. Phys.; 51: No. 8, 
4252-4256(Aug 1980). 

Trans:(CH)/sub x/:n-CdS heterojunctions have been fabricat- 
ed and used to study the properties of undoped trans-polyacetylene. 
The I-V data show rectifying behavior characteristic of a p-n 
junction diode, thus confirming that as-grown polyacetylene is p 
type. From C-V characteristics we infer a residual acceptor concen- 
tration in as-grown films of p-(CH)/sub x/ of N/sub A/a2 x 10° 
cm~*. Depletion has been studied in the polymer by using CdS of 
different doping concentrations. Detailed studies of the photovoltaic 
response at energies below E/sub g/ for (CH)/sub x/ imply the 
existence of a meta-stable deep trap in the po!ymer with energy near 
the center of the gap. The threshold energy for pumping into this 
level provides an independent measurement of the energy gap, E/ 
sub g/= 1.45 eV. 


32610 Photovoltaic properties of ZnO/CdTe heterojunctions pre- 
pared by spray pyrolysis. Aranovich, J.A.; Golmayo, D.; Fahren- 
bruch, A.L.; Bube, R.H. (Department of Materials Science and 
Engineering, Stanford University, Stanford, California 94305). J. 
Appl. Phys.; §1: No. 8, 4260-4268(Aug 1980). 

aia - extended ay ee has been made of the electrical and 

tovoltaic pe tag of heterojunctions prepared by spray- 

i of thin Cate. 


ysis deposition in ZnO films on single-crystal p-type 
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og oe experimental variables were the substrate temperature and 
the postdeposition temperature for annealing in He. Under actual 
sunlight the optimum cell showed an open-circuit voltage of 0.54 V, 
a short-circuit current of 19.5 mA/cm?, and a solar 
(referred to the active area) of 8.8%, the highest value obtained to 
date for an authentic ae ey sae lh on CdTe. The nature of the 
forward transport mechanism has been investigated, and a tunneling 
model in which bulk and interface deep traps control the forward 
pena p ag is shown to provide good ~ px tm with the experi- 
mental data. 


32611 Photoacoustic absorption measurements of optical materi- 
als and thin films. Rosencwaig, A.; Willis, J.B. (University of Califor- 
nia, Lawrence Livermore Laboratory, Livermore, California 94550). 
W-7405-ENG-48. J. Appl. Phys.; 51: No. 8, 4361-4364(Aug 1980). 

We have developed two photoacoustic methods to perform 
low absorption measurements on optical components. One method 
can make measurements in the 10°-*—10~° absorption range, while 
the other can be used down to the 10~* range. 


32612 Phonon-induced relaxation in excited optical states of tri- 
valent neptunium in LaCls. Hessler, J.P.; Brundage, R.T.; Hegarty, J.; 
Yen, W.M. (Chemistry Division, Argonne National Laboratory, 
9700 South Cass Avenue, Argonne, Illinois 60439). Opt. Lett.; 5: No. 
8, 348-350(Aug 1980). 

The first known measurements of the temperature opel 
dence of the homogeneous linewidth of optical transitions 0} 
actinide ion are reported. The system studied is Np** in LaCls. The 
results are discussed in terms of one- and two-phonon processes. The 
magnitudes of the linewidths are comparable with those observed in 
lanthanide ions. 


32613 Neutron scattering study of the pressure dependenceof 
short-range order in CsD2PO,. Youngblood, R.; Frazer, B.C.; Eckert, 
J.; Shirane, G. (Brookhaven National Laboratory, Upton, New York 
11973). Phys. Rev., B: Condens. Matter; 22: No. 1, 228-235(1 Jul 
1980). 


We present the results of a neutron scattering study of the 
pressure dependence of the order-disorder phase transition in 
CsD2PO,. In an earlier study, it was shown that the dominant 
interaction propagates along one-dimensional chains of disordered 
hydrogen bonds linking phosphate groups along the b direction. In 
the absence of applied pressure, the interchain ordering is ferroelec- 
tric; at high pressure, it is antiferroelectric. This is shown to arise 
from extremely small interactions along the a direction between 
correlated b-c planes; with increasing pressure, these effective inter- 
actions change character so as to favor an antiferroelectric stacking 
of ferroelectric planes, resulting in a doubling of the unit cell along a. 
Interchain and intrachain couplings are inferred from a com; 
of the diffuse scattering data with the predictions of a aon based 
on weak coupling between one-dimensional chains. These results are 
— with those obtained in a recent study of the dielectric 
behavior. 


32614 Swelling-induced stresses in ion-bombarded surfaces: 
Effect of orientation. Wolfer, W.G. (Wisconsin Univ., 
Madison (USA). Dept. of Nuclear Engineering); Garner, F.A. (Wes- 
tinghouse Hanford Co., Richland, WA (USA)). J. Nucl. Mater.; 85: 
No. 86, 583-589(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

The state of stress in ion-bombarded specimens is analysed. 
The magnitude of the lateral compressive stresses is shown to 
depend on the ratio of the swelling rate to the creep rate compliance. 
The latter is given for three different mechanisms of irradiation 
creep in facecentered cubic crystals. Due to the dependence of the 
creep compliance on the crystal orientation, the lateral stresses in a 
given grain depend on its orientation with respect to the specimen 
surface. Detailed results are presented of the state of stress as a 
function of the grain orientation for all three irradiation creep 
mechanisms. These results are discussed in the context of blistering 
and step-height measurements. 


32615 Thermomodulation of the Li K core excitons in LiF. 
Olson, C.G.; Lynch, D.W. (Iowa State Univ., Ames). Solid State 
Commun.; 31: 51-54(1979). 

Thermotransmission measurements of the Li K_ threshold 
spectrum of LiF clearly resolve the forbidden and the allowed 
exciton. The line shapes show that the former grows in intensity 
with increasing temperature, becoming allowed as phonons of odd 
symetry make the parity selection rule weaker, while the latter shifts 
to lower energy with increasing temperature. A second member of 
the forbidden exciton series has been resolved 


32616 Chemical a of lithium in Li/sub x/TaS, and Li/ 
sub x/TiS, at 30°C. Basu, S. (Bell Labs., Murray Hill, NJ); Worrell, 
W.L. Contract EG- 502-4350. p pp ! 149- 12 of Fast ion transport in 
solids: electrodes and electen ~shishta, P.; Mundy, J.N.; 
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Shenoy, GK. (eds.). New York, NY; Elsevier North Holland, Inc. 
é in solids-electrode and electrolytes 
USA (21 May 1979). 


From Fast ion 
The chemical diffusivity of lithium in Li/sub x/TaS, and Li/ 
sub x/TiS: (0 < x < Oi eee alr Giak e 
relaxation technique in an electrochemical cell: (Li/Li* in 
x/MS.(1M = Ta and Ti) ...) Lithium 
inj i from the cathode by constant current- 
saat mA) for short times (3 to 13 secs). THe chemical diffusivity 
of lithium was calculated from the decay rate of the transient 
voltage. The chemical diffusivity of lithium in Li/sub x/TiS, is 5 x 
10-* cm*/sec over the entire composition range. The chemical 
diffusivity of lithium in Li/sub x/TaS, is composition dependent, 
and the average value is 1.8 x 10~* cm?/sec in the composition range 
of 0.25 < x < 0.75 at 30°C. 


32617 


ytes. Vashishta, P. P; Mundy, ae 


Jock, NY, Elsevier Holland, Inc. ( 
Seon tod bee 


silver-silver interaction. The differences are 
concentration and cation-anion bonding 


32618 Physical and chemical properties of copper §-alumina. 
Little, J.A.; Fray, DJ. Dagens Univ., England). pp pp 323-327 of 
Fast ion tcommpart in lids: electrodes and electrolytes. Vashishta, 
P.; Mundy Shenoy, GK. (eds.). New York, NY; Elsevier 
North Holland, Inc. ( 
From Fast ad 


solids-electrode 
conference; Lake Geneva, USA (21 May 1979). 


seen ho caso: Pains ab aa as ee Oe 

pa sensing hag tiene Rn mea pegged an aay 

thermodynamics of the copper and tin solutions of 

copper-tin alloys in the range 800°K to 1100°K. in the mole frection 

range X/sub Cu/ = 0.17 to X/sub Cu/ = 0.74. The results obtained 
were in excellent agreement with previous determinations. 


32619 Correlation effects in diffusion in nonstoichiometric 8"- 
a Le rs See i IL). pp 341-344 of Fast 

lag lids: electrodes and electrolytes. Me ma Ray Ps 
Mundy, J.N.; Shenoy, GK. (eds.). New York, NY; Elsevier Ni 
Holland, I nc. 

From Fs Jon tramp soles and ely 
conference; Lake Geneva, USA (21 May 1979). 
between 


Te et mentatin copomueat wih xb CAP 
cumin of eeh and Thewn. 


32620 Evaluation of cation distribution in Li/Na 8-alumina from 
first-order quadrupolar NMR spectra. Highe, A.; Vaughan, R.W. 
(California Inst. of Tech., Pasadena, CA). pp 375-378 of Fast ion 
transport in solids: electrodes and electrolytes. Vashishta, P-.; 
Mundy, J.N.; Shenoy, G.K. (eds.). New York, NY; Elsevier North 
Holland, Inc. (1979). 

From Fast ion rt in solids-electrode and electrolytes 
conference; Lake Geneva, USA (21 May 1979). 
This eae whe fy thee tg, 
ture measurements 0! 
lithium 


saduangs and have Upen conssietbd wats eeventiel ctanass calpain 
ed for various sites in B-alumina. Samples with different exchange 
concentrations differ in their relative population of sites. In addition, 
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intermediate temperature data are allowing detailed characterization 
of the lithium motion among these sites. 


32621 Effect of pressure and composition on fast Na* -ion trans- 
port in the system Na/sub 1+ x/Zr2Si/sub x/P/sub 3-x/Oi2. Kafalas, 
J.A.; Cava, R.J. (Massachusetts Inst. of Tech., i n). pp 419- 
422 of Fast ion transport in solids: electrodes electrolytes. 
Vashishta, P.; Mundy, J.N.; Shenoy, G.K. (eds.). New York, NY; 
Elsevier North Holland, Inc. (1979). 

From Fast ion went in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

Very high Na* -ion conductivities have been observed in the 
system Na/sub 1+x/Zrz Si/sub x/P/sub 3-x/Oi2. For a the 
Sey of NASICON (NasZrSiePOi2) is 0.4 27! cm™ at 
300°C. The materials in the system are solid solutions aie, 
continuously in composition over the range 0 = x & 3. The effect of 
hydrostatic pressure (to 7 kbar) and composition on ionic conductiv- 
ity were measured for a series of ceramic specimens with densities 
exceeding 95% of theoretical. The conductivity decreases with 
pressure, with a dependence corresponding to a positive activation 
volume. This volume decreases as x increases, indicating an increase 
in bottleneck size with increasing x. This change is consistent with 
the effect of com q0ry on conductivity, which exhibits a broad 
maximum for x of 1.8 to 2.4, increasing slightly as x increases over 
this range although the concentration of vacant Na* positions de- 
creases by 50%. 


32622 Crystal structure and ionic conductivity of a new super- 
ionic conductor, NasSc2P3;0i2. Hong, H.Y.P. (Massachusetts Inst. of 
Tech., Lexi m). pp 431-433 of ‘ast ion vg i in solids: elec- 
trodes and electrolytes. Vashishta, P.; Mundy, J.N.; Shenoy, G.K. 
(eds.). New York, NY; Elsevier North ‘Holland, Inc. (1979). 

From Fast ion ” in solids-electrode and electrolytes 
conference; Lake Gene I, USA (21 May 1979). 

A new rte ma ; candanian, NasSczPsO;2, has been synthe- 
sized by solid state reaction and by crystallization from a Na,P20,- 
rich flux. THe compound exists in two forms. Flux-grown 
consists largely of a phase that is isostructural with NASICON 
(NasZr2SizPO;2). A detailed structure determination of this phase 
has been performed by single-crystal x-ray diffraction analysis. Solid 
a the other phase, which has recently been 


tained independently elsewhere. Both phases have structures con- 
sting 0 of a rigid three-dimensional network and interstitial Na* _—_ 
but networks are mirror images of each other and the Na* 


are differently distributed. The ionic resistivity of a NasScaP,O: 
pellet with 93% of theoretical density, prepared from material 
synthesized by solid state reaction, was determined to be 6 1 cm at 
300°C, with an activation energy of 0.19 eV between 150 and 300°C. 


32623 Structure analysis of Na,Zr2SisO,2 at 300°C and 600°C. 
Tranqui, D. (CNRS, Grenoble, France); Capponi, J.J.; Joubert, J.C.,; 
Shannon, R.D.; Johnson, C.K. pp 439-442 of Fast ion transport in 
solids: electrodes and electrolytes. Vashishta, P.; Mundy, J.N.; 
Shenoy, G.K. (eds.). New York, NY; Elsevier North Holland, Inc. 


(1979). 

From Fast ion transport in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

Structure refinements of ionic conductor NasZr2SisO.2 were 
performed at RT, 300°C to 600°C. Analysis of the interatomic 
distances and bond angles show that very little change occurs in the 
(Zr2SisOi2)* —— Comparison of the electron density maps 
show that at hi: ature, a significant decrease of the occupan- 
cy of the Na (2 dusk epumnaee by several residual peaks in the 
passage region between Na (2) and Na (2). In spite of the fact that a 
strong correlation between the occupancy and temperature factors 
was observed, and the fact that harmonic thermal rs might 
not be adequate to describe the large thermal motion of Na(2), we 
still found strong evidence that the 3 dimensional mobility of Na 
cations is mainly due to the direct passage of Na between the 
neighboring Na(2) sites. 


32624 Analysis of the alternating current properties of LISICON 
ceramics. Bayard, M.L. (Massachusetts Inst. of Tech., Lexington). pp 
479-482 of Fast ion iar oe in solids: electrodes and electrolytes. 
Vashishta, P.; Mundy, J Shenoy, G.K. (eds.). New York, NY; 
Elsevier North Holland, Inc. (1979). 
From Fast ion a e in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 
ionic conductivity of polycrystalline ceramic pellets of 
LISICON (LiisZn(GeO,),) has been aes over the tempera- 
ture range from 298 to 573°K by complex impedance measurements 
at frequencies from 5 Hz to 108 MHz. For temperatures up to 460°K 
the grain and intergrain contributions to the ceramic conductivity 
have been separated and their activation energies (0.89 to 0.76 eV, 
respectively) have been determined. The measured ceramic conduc- 
tivity decreases markedly with increasing time of exposure to air at 
room temperature. This change can be attributed to the moisture 
sensitivity of the inter, eo regions. The highest measured ceramic 
conductivity at 300°C, which was determined immediately after 
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sintering, is 0.1 ~'cm™', in good agreement with the value reported 
by Hong and nearly an order of magnitude higher than that reported 
by von Alpen et.al. 


32625 Mixed ionic and electronic transport in thoria electrolytes. 
Fujimoto, H.H.; Tuller, H.L. (Massachusetts Inst. of Tech., Cam- 
bridge). pp 649-652 of Fast ion transport in solids: electrodes and 
electrolytes. Vashishta, P.; Mundy, J.N.; Shenoy, G.K. (eds.). New 
York, NY; Elsevier North Holland, Inc. (1979). 

From Fast ion weet in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

Thoria (ThO2) is one of a number of oxides exhibiting fast 
oxygen ion transport at elevated temperature when doped with 
lower valent cations. Except for P/sub O2/’s ~ > 107° atm, ionic 
conduction predominates down to very low P/sub O2/’s or hinkay 
the material of choice for oxygen sensors operating under hi 
reduced conditions. A series of electrical conductivity and ionic 

rt measurements have been performed on ThO2 doped with 

le valent Ce (+3,4) to obtain desired electronic formation and 
transport data and to test the hypothesis that variable valent impuri- 
ties limit the applicabilty of such probes. Increasing levels of Ce lead 
to increasingly large n-type regions at reduced P/sub O2/’s at the 
expense of the ionic conductivity plateau. Analysis indicates that, in 
contrast to conventional wisdom, the P/sub O2/ dependent conduc- 
tion is predominantly ionic rather than electronic. Consequences of 
this model are discussed. 


32626 Oxygen-ion conductivity and defect structure of CeO, 
doped with CaO and Y20;. Nowick, A.S.; Wang, D.Y.; Park, D.S.; 
Griffith, J. (Columbia Univ., New York, NY). p 673-677 of Fast ion 
transport in solids: electrodes and electro ytes. Vashishta, P.; 
Mundy, J.N.; eae. G.K. (eds.). New York, NY; Elsevier North 
Holland, Inc. (197: 9). 

From Fast ion won't in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

In order to study the nature of defects in fluorite-type oxides, 
the ac ionic conductivity, a, of CeO. doped with CaO or Y2Os has 
been investigated over a wide concentration range. The true lattice 
conductivity was separately obtained by using complex impedance 
analysis. In the case of CaO doping, the predominant defect at low 
concentrations is the nn Ca-Vo pair. For Y2Os doping, pairs are also 
formed, but there are additional interaction effects with residual Y* 
ions which cause large changes in both o and the activation enth- 
alpy as functions of concentration. 


32627 ey oy fears ey ey 
LaO; ; with Ln = Gd, Nd. de Vries, K.J.; van Dijk, T.; Burggraaf, 
A.J. (Univ. of Tech., Netherlands). pp 679-682 of Fast ion transport 
in solids: electrodes’ and electrolytes. Vashishta, P.; Mundy, J.N.; 
Shenoy, G.K. (eds.). New York, NY; Elsevier North Holland, Inc. 
(1979). 

From Fast ion transport in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

Electrical conductivity (CA) and EMF measurements are 
carried out in ceramic compositions of Gd/sub x/Zr/sub 1-x/O/sub 

2-x/2/ and Nd/sub x/Zr/sub 1-x/O/sub 2-x/2/. Mixed conduction is 

found only in the latter system above about x = 0.5. Bulk and grain 
boundary conductivities are ted. The main result is that in 
both systems Q/sub act/ decreases in the composition range towards 
the stoichiometric ordered pyrochlore Ln2Zr2O;. This decrease is 
accompanied by a decrease in o>. The latter effect is most strongly 
in the Nd-systems. Single crystal measurements show that ordered 
samples also have a higher conductivity than disordered ones. 


32628 Magnetic tagging of ion diffusion in PbF2. Hogg, R.D.; 
Vernon, S.P.; Jaccarino, V. (Univ. of California, Santa Barbara). pp 
697-699 of Fast ion iar So in solids: electrodes and electrolytes. 
Vashishta, P.; Mundy, J Dm G.K. (eds.). New York, NY; 
Elsevier North Holland, Inc. (197 

From Fast ion wt in ‘indie and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

Our initial study of the effects of etic impurities on 
the line-width of the F'** NMR in Mn-doped PbF2 has been extended 
to include pulsed measurements of the longitudinal (1/T:)’® and 
transverse (1/T2)'® relaxation rates. The frequency and Mn concen- 
= dependence of (1/T; 1)'® have been studied as a function of 

tature and a comparison is made with the recent theory of 
Ric ds. While certain qualitative agreement is found, it is clear 
that a more detailed model of the ion- hopping process is needed to 
accurately describe the experimental resul 


32629 High proton conductivity in compounds in the hydrogen- 
uranyl-periodate-water con Shilton, M.G.; Howe, A.T. (Univ. of 
rm 4 England). pp 727-730 of Fast ion transport in solids: elec- 
trodes and electrolytes. Vashishta, P.; Mundy, J.N.; Shenoy, G.K. 
(eds.). New York, NY; Elsevier North ‘Hollana, Inc. (1979). 

From Fast ion eg in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 
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Conductivity studies of phases in the hydrogen-uranyl-perio- 
date-water system have shown some of them to have comparable 
conductivities to the good proton conductors ae uranyl watls ef 
phate and arsenate tetrahydrates. Phases have been ——_ 

— formula H/sub Sn-2/UO2(1O¢)/sub n/.4H2O in compost 
FB Jeg A Rend dhe steecvead ~ have 

poe ich have the approximate compositions H(UO2)21O¢.8H2O 
and HsUO2(10s)2.4H2O, the latter having a high conductivity of 

roximately 0.7 ohm™' m™? at 293°K. At intermediate composi- 
tions with n = Rg OE. *.. y phases may be produced, 
some of which have conductivities above 0.1 ohm~! m~* at 293°K. 
They can easily be fabricated into thin flexible pr Be films suit- 
able for solid electrolyte applications. 


CHEMISTRY 


32630 (CONF-800380—) Third international trade exhibition 
and congress for oil, gas, chemical and process engineering industries. 
(Tata Energy Research Inst., nani (India)). 1980. 64p. NTIS (US 
Sales Only), PC A04/MF A0O1 

From 3. international trade exhibition and congress for oil, 
gas, chemical and process engineering industries; Bombay, India (16 
Mar 1980). 

Emphasis in this conference was on energy aspects, particu- 
larly in India. Separate abstracts were prepared for eight of the nine 
papers include in this volume. (DLC) 


ANALYTICAL AND SEPARATIONS CHEMISTRY 
REFER ALSO TO CITATION(S) 31495, 31528, 32198 


32631 (BNL—28105) Analyses of fine paste ceramics. Sabloff, 
J.A. (ed.). (Brookhaven National Lab., Upton, NY (USA)). 1980. 
Contract AC02-76CH00016. 231p. NTIS, PC All/MF A0Ol. 

Four chapters are included: history of Brookhaven fine paste 
ceramics project, chemical and mathematical procedures employed 
in Mayan fine paste ceramics project, and compositional and archae- 
ological perspectives on the Mayan fine paste ceramics. (DLC) 


32632 (RFP—2909) Quality engineering and control. Semiannual 
progress report, November-December 1978, January-April 1979. Car- 
penter, R.L. (Rockwell International Corp., Golden, CO (USA). 
Rocky Flats Plant). 2 Aug 1980. Contract AC04-76DP03533. 38p. 
NTIS, PC A03/MF AO1. 

This document reports the following: atomic absorption 
troscopy of Ir in Pu-Ir alloys; removal of Pu from soil; pe nl 
microanalysis using elemental x-ray mapping; microscopic scanning 
of Ga in Pu; microscopy of defects in Pu; emission spectroscopy of 
Ir and Y in PuQ.; gas chromatograhy of PCB's in transformer oils 
and water; liquid chromatography of chlorophenoxy acid herbicides 
in water; solution analysis by spark source mass spectrometry; a 
portable gas sampling system; flammability testing of HEPA filter 
materials; identification of Nomex and Kapton in fiberglass filters; 
bromine in Be density problem; x-ray fluorescence of Nb in U-Nb 
alloys; reactions in Pu-nitric acid-ethylene glycol; gas-fusion analysis 
of oxygen in chromium; analysis of sulfate and chloride in water- 
soluble oils; and decontamination of surface coatings. (DLC) 


32633 (RFP—3015) Quality engineering and control. Semiannual 
progress report, May-October 1979. Carpenter, R.L. (Rockwell Inter- 
national Corp., Golden, CO (USA). Rocky Flats Plant). 19 Aug 
1980. Contract AC04-76DP03533. 34p. NTIS, PC A03/MF AOl. 
The following are reported: colorimetric determination of Ti 
in Cr, decontamination of metals by anodic dissolution, computer 
code for x-ray peak identification, gel-permeation chromatography 
of CoRezyn 1664 polyester resin, infrared monitoring of gases and 
vapors, particle size analysis of dusts, nondestructive analysis of 
Oralloy for removable alpha contamination, dissolution (digestion) 
of high-fired oxides, assay of U in a Pu-U alloy, measurement of 
oxide thickness on Pu metal by x-ray diffraction, analysis of precipi- 
tated Pu peroxide, differentiation of Dowex SBR and 11 resins, and 
determination of Pu solubility in simulated lung fluid. (DLC) 


32634 (UCID—15644-80-1) General chemistry division quarterly 
report, January-March 1980. Harrar, J.E.; Hasbrouck, M.E. <4 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 7 
May 1980. Contract W-7405-ENG-48. 28p. NTIS, PC A03/MF AO1. 
Analytical developments for the nuclear explosives programs 
include: the coupling of several analytical instruments, a MS inlet for 
on-line cryogenic separation, a cold electron-impact ion source, 
calibration of a light-isotope mass spectrometer, far-infrared laser 
development, characteristics of mode-locked krypton-ion laser, 
photoelectrochemical flash experiments, analysis of chemical explo- 
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sives, GC-IR analysis of the perfluorocarbon FC-86, and a scintilla- 
tion detector for measuring tritium. In the energy programs, a 
procedure was developed for determining thallium in zeolites by 
controlled-potential coulometry. Special projects were: use of laser- 
induced fluorescence with HPLC for analysis of PAHs in fly ash, 
removal of fluoride from geothermal water, and automation of mass 
spectrometer. (DLC) 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 
REFER ALSO TO CITATION(S) 31480, 31622, 31623 


High-precision chemical characterization of obsidian 
sources in Guatemala. Asaro, F. (Univ. of California, Berkeley); 
Michel, H.V.; Sidrys, R.; Stross, F. Am. Antig.; 43: No. 3, 436- 
443(Jul 1978). 

The important Mesoamerican obsidian source El Chayal has 
been carefully explored and sampled. Forty new source specimens 
have been subjected to neutron activation analysis, and hy remem a 
tion patterns are recorded and compared. The westernmost o 
known Guatemalan obsidian sources, Tajamulco, has also been stud- 
ied. Precise analytical data are also reported for the important 
Ixtepeque and Rio Pixcaya sources. In addition, the complete analyt- 
ical data for a group of artifacts in Belize excavated by Norman 
Hammond are reported and compared with the source compositions. 
The establishment in the literature of a library of collection of 
precise and intercomparable composition data for the sources of this 
general region is suggested, and the present paper is offered as a first 
contribution toward this objective. 7 tables. 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 31524, 32770 


32636 Gas chromatography with detection by laser excited reso- 
mance enhanced 2-photon photoionization. Klimcak, C.M.; Wessel, 

(Aerospace Corp., Los Angeles, CA). Contract DE-AC03- 
79EV 10239. Anal. Chem.; 52: No. .. 1233-1239(Jul 1980). 

Resonance enhanced 2-photon photoionization has been ap- 
plied to detection of gas chromatograph effluents oe 
volume proportional counter cell and a low power laser. 1 
limits on the order of 10 picograms were obtained for the aromatic 
hydrocarbons anthracene, phenanthrene, benzanthracene, acen- 
aphthene, naphthalene, and assorted halonaphthalenes. Spectral dif- 
ferentiation between coeluting anthracene and phenanthrene was 
also demonstrated. The influence of excitation pulse duration was 
investigated. 10 figures, 2 tables.s 


32637 (LA—8349) Selective two-step titration of thorium by 
sulfate displacement of the diethylenctriaminepentaacetic acid com- 
plex. Kiefer, P. (Los Alamos Scientific Lab., NM (USA)). Jul 1980. 
Contract W-7405-ENG-36. 9p. NTIS, PC A02/MF A0Ol. 

Thorium and other metals are complexed with excess 
diethylenetriaminepentaacetic acid (DTPA) at pH 1.4, the excess 
DTPA is titrated with Bi(III) to a xylenol orange end point, sulfate 
is added to complex Th(IV), and the displaced DTPA again is 
titrated with Bi(III). Of 61 metal ions and nonmetal anions tested, 
only Ga(III), Sc(III), tungstate, citrate, oxalate, and thiosulfate inter- 
fere seriously. Lesser interferences are In(III), Zr(IV), V(TV), and 
permanganate. The standard deviation is 2 wg for 56 to 840 yg Th. 


32638 Determination of benzo[a}pyrene in petroleum substitutes. 
Tomkins, B.A.; Kubota, H.; Griest, W.H.; Caton, J.E.; Clark, B.R.; 
Guerin, M.R. (Oak Ridge National Lab., TN). Contract W-7405- 
ENG- - _ Chem.; 52: No. 8, 1331-1334(Jul 1980). 
unambiguous determination of trace levels of 
mis. ae (BaP) in complex matrices requires considerable 
chauaieal 1 isolation and spectroscopic or chromatographic evidence 
to ensure freedom from interferences. Examination of BaP isolates 
prepared from petroleum substitutes by liquid-liquid partitioning and 
adsorption/partition column chromatography or by more extensive 
column chromatography alone indicates an unambiguous determina- 
tion of BaP in the range of 10~* to 10° ug/g with a precision of 
better than +-10%. Results obtained with such methodology may be 
used to evaluate and validate more rapid analytical procedures. 2 
figures, 1 table. 


32639 Method for the determination of polycyclic aromatic hy- 
drocarbons in animal tissue. Mitchell, C.E. (Inhalation Toxicology 
Research Inst., Albuquerque, NM). Bull. Environ. Contam. Toxicol.; 
23: No. 4/5, 669-676(Nov 1979). 

The present paper describes a method that has been used for 
the isolation and analysis of polycyclic aromatic hydrocarbons in air, 
water, soil and biological samples. All organic solvents and chemi- 
cals were analytical reagent grade and were used without any 
further purification. Fritted glass thimbles were used with the Soxh- 
let extractors. 
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RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 31693, 31711, 32813 


32640 Wet oxidation of polystyrene filters in the 


determination of 
polonium-210. Sill, C.W. (Dept. of Energy, Idaho Falls, ID). Anal. 


Chem.,; 52: No. 8, 1383-1385(1980). 

The determination of extremely low levels of radioactive 
substances in the atmosphere requires a filter capable of sustaining 
high flow rates for long periods of time while os high retentivity 
for submicron particles. The most desirable filters are made from 
glass or polystyrene fibers. The method described here gives com- 
plete recovery of polonium. Polystyrene is so difficult to wet-ash 
directly without charring that little or no reaction occurs unless the 
full power of 72% perchloric acid at high temperature is applied. 
Limit the polystyrene oxidized at 1 time to a single 4-inch filter 
containing not more than 1.5g. Use at least 50 ml of concentrated 
sulfuric acid to provide sufficient heat capacity to accommodate the 
heat liberated, and a 1-L beaker to provide a large surface-to-volume 
ratio to dissipate the heat produced as rapidly as possible. The 
analysis included mixing concentrated sulfuric acid, concentrated 
nitric acid, and perchloric acid. The procedure described is intended 
for the determination of 7"°Po only; however, other long-lived a 
emitters can be determined simultaneously with that of 7!°Po. (DP) 


SPECTRAL PROCEDURES 
REFER ALSO TO CITATION(S) 31480, 31521, 32638 


32641 (LA-UR—80-2076) Some laser techniques for chemical 
detection. Sander, R.K.; Buchwald, M.I. (Los Alamos Scientific 
Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 10p. (CONF- 
8004104—1). NTIS, PC A02/MF AOI. 

From Symposium on toxic substance control decontamina- 
tion; Columbus, OH, USA (22 Apr 1980). 

Spectroscopy provides a fast sensitive method for chemical 
analysis. Lasers are high intensity narrow bandwidth, collimated 
light sources in the infrared, visible, and ultraviolet spectral regions. 
Wavelength tunable lasers can be used for spectroscopic chemical 
identification by means of techniques such as opto-acoustic spectros- 
copy, thermal lensing, and fluorescence excitation. These methods 
all share the useful characteristic that their detection sensitivity to 
small quantities of chemicals improves with higher laser intensity. 
We have developed apparatuses to use these techniques for trace 
chemical identification and detection. In addition, a useful improve- 
ment to thermal lensing, which we designate thermal deflection 
spectroscopy, has been developed. 


32642 Fortran programs to acquire and process isotopic mass 
spectrometric data: a conceptual description. Smith, D.H. (Oak Ridge 
National Lab., TN). Chem., Biomed., Environ. Instrum.; 10: No. 1, 
27-35(1980). 

New FORTRAN computer programs have been written to 
Process isotopic mass spectrometric data. A major goal of these 
programs was to achieve maximum flexibility in all phases of the 
analytical process: data acquisition, data processing, and report writ- 
ing. Magnetic disk files are exploited to this end. The programs can 
acquire and process data from any element taken under any scanning 
scheme and with any desired ratios calculated. Results are stored on 
magnetic disks and results of similar samples can be listed in a single 
compact report. | table. 


32643 Determination of fission product elements in light water 
reactor (LWR) and experimental breeder reactor (EBR) dissolver 
solutions by spark source mass spectrometry. Franklin, J.C.; Landau, 
L.; Carter, J.A. (Oak Ridge National Lab., TN (USA)). Radiochem. 
Radioanal. Lett.; 41: No. 3, 217-224(26 Nov 1979). 

A method for the determination of fission product elements 
and isotopically natural impurity elements, in reactor dissolver solu- 
tions, has been developed and applied to the analysis of 700 day 
(LWR) and 1000 day (EBR) cooled dissolver solutions. This method 
combines the use of isotope dilution for selection fission product 
elements, and of internal standards to monitor dilution stages, and 
concentrations of various non-isotope diluted elements. The concen- 
trations ranged from about 10ugml~' to about 1000 ygml™! in the 
original dissolver solution. 


SEPARATION PROCEDURES 
REFER ALSO TO CITATION(S) 32829 


32644 (IS-M—281) Chemicaliy based synergic solvent extraction 
model for the system Nd(NO;);-HDEHP-TBP-benzene. Hoh, Y.C.; 
Lee, M.C.; Bautista, R.G. (Ames Lab., IA (USA)). 1980. Contract 
W-7405-ENG-82. 8p. (CONF-800918—1). NTIS, PC A02/MF AO1. 

From International solvent extraction conference; Liege, Bel- 
gium (6 Sep 1980). 
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A chemically based synergic solvent extraction model has 
been developed for the system Nd(NOs)s-HDEHP-TBP-benzene. 
The model equation for the distribution ratio can be written as D/ 
sub c/ = K; ao((HG))/sub O*/(TBP)O*(H* )/sub A~*/, where Ki 
is the effective equilibrium constant containing the quotient of the 
activity coefficients of the reacting species and ao is the degree of 
formation of the neodymium complex in the equilibrated aqueous 
phase. ((HG):)o, (TBP)o, and (H* )/sub A/ denote the equilibrated 

HDEHP, TBP, and aqueous hydrogen ion concentrations, respec- 
tively. Experimental equilibrium distribution data generated in this 
work were used to test the model equation. Correlation coefficients 
between the experimental data and the predicted values are in the 
range of 0.899 to 0.983. 


32645 Actinide extractants: development, comparison, and future. 
Shoun, R.R.; McDowell, W.J. (Oak Ridge National Lab., TN). 
Contract W-7406-ENG-26. p 71- 9 of Actinide separations. Navra- 
til, J.D.; Schulz, W.W. (eds). Washington, DC; American Chemical 
Society (1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

The history of the discovery and development of organic 
extractants for actinides is surveyed. The extraction chemistry of 
coordinative and cation sued Thee extractants is examined and their 
characteristics com: These extractants include monodentate 
and bidentate shen phate compounds, alkyl ammonium compounds, 
sulfoxides, alkyl p' horic acids, sulfonic acids, diketones, and 
synergistic mixtures. possible development of new, improved 
extractants is discussed. 95 references. (DLC) 


32646 Solvent extraction of transplutonium elements from acid 


solutions by polydentate compounds and 
from alkaline solutions by quaternary ammonium bases and by alkyl- 
pyrocatechols. Myasoedov, B.F.; Chmutova, M.K.; Karalova, Z.K. 

(Inst. of Geochemistry and Analytical Chemistry, Moscow). pp 101- 
115 of Actinide separations. Navratil, J.D.; Schulz, W.W. (eds.). 
Washington, DC; American Chemical Society (1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

Polydentate organophosphorus compounds appear to be effi- 

cient extractants of trivalent transplutonics (TPE) from acidic solu- 

tions. Full-scale use of these compounds in TPE extraction from 
nuclear acidic waste solutions seems likely in the future. It may be 
possible to develop highly selective extractants capable of TPE 

tion from each other as well as from rare earth elements. Some 
of the reagents described may be used for extraction chromato- 
graphy separation of certain TPE whose separation factors are high 
enough. Studies have shown that in the presence of complex-forming 
agents, actinides and lanthanides can be extracted from alkaline 
solution by using aliquat 336 and 4 (a,a-dioctylethyl)pyrocatechol, 
preferably the latter. 


32647 Properties and uses of nitrogen and sulfur donors 

in actinide separations. Musikas, C.; le Marois, G.; Fitoussi, R.; 
Cuillerdier, C. (Centre d'Etudes Nucleaires de Fontenay aux Roses, 
France). . PP 131-145 of Actinide separations. Navratil, J.D.; Schulz, 
W.W. (eds.). Washington, DC; American Chemical Society (1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

Investigations of complexes of 5f ions and 4f ions with nitro- 
gen donor li, show that trivalent actinide ions are more strongly 
complexed trivalent lanthanide ions, and these properties can be 
exploited in actinide-lanthanide group separation by the choice of 
appropriate extraction systems. The higher affinity of nitrogen 
ligand for 5f trivalent ions is not attributable to the occurence of 
different type of complex for the two series (inner vs outer sphere), 
as shown by the use of several complexation techniques. This 
difference might be attributed to greater covalent bond contributions 
in the actinide complexes. Dialkyldithiophosphates can be better 
extractants than their dialkylphosphate equivalents, as shown by the 
synergistic extraction of U (VI) from concentrated phosphoric acid. 
This effect is probably due to the weaker hydrogen bonds of the P 
group which allow the formation of a greater variety of extracted 
species. In this particular case, we showed that the extracted species 
has the formula: UO2 (H2PO,) (RsPO) (DEHDTP). 


= Application of photochemical techniques to actinide sepa- 

processes. Depoorter, G.L.; cen s C.K. (Los 
yt Scientific Lab., NM). Contract W-7405-ENG-36. pp 267-276 
of Actinide separations. Navratil, J.D.; Schulz, W.W. (eds.). Wash- 
ington, DC; American Chemical Society (1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

This paper reviews the application of photochemical tech- 
niques to actinide tions and related photochemical processes. 
Studies in this field are still in the research stage, but the potential is 
enormous. 28 references. (DLC) 
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INORGANIC AND PHIYSICAL CHEMISTRY 


CHEMICAL AND PHYSICOCIIEMICAL PROPERTIES 


REFER ALSO TO CITAT.ION(S) 31673, 32658, 32664, 32672, 
32693, 33163 


— (IS-T—902) Modelling of solid-gas reactions with applica- 
to the chlorination of lime. Yake, D.E. (Ames Lab., [A (USA)). 
re 1980. Contract W-7405-ENG-82. 18lp. NTIS, PC A09/MF 
AO0l. 

Thesis. 

Solid-gas reactions are an integral part of many chemical 
processes including metal refining, solid fuel combustion, and envi- 
ronmental control. These complex reactions occur in basically the 
same way with the overall reaction in each case consisting of a series 
of steps involving gas-phase mass transfer to the external solid 
surface, pore Gitfeetoe within the solid, and finally adsorption/ 
desorption and chemical reactioi1. While these steps are similar to 
those of heterogeneous catalytic reactions, the analysis of noncataly- 
tic solid-gas reactions is complicated by the continuous change in the 
solid structure which often occurs during reaction. This research 
effort has been focused on the development and analysis of improved 
solid-gas reaction models (grain mc del type) that adequately explain 
the trends exhibited by the data fiom the chlorination of lime. A 
thorough kinetic investigation of tlhis reaction system was carried 
out using a thermogravimetric analysis technique, in addition to 
scanning electron microscopy, election microprobe, mercury al 
tration porosimetry and x-ray powcler diffraction analyses. 
specifically, the intrinsic activation energy of the reaction and the 
kinetic order of the reaction with nespect to chlorine have been 
determined. 


32650 (LBL—10729) In situ observations of gas/solid reactions. 
De Jonghe, L.C. (California Univ., :Berkeley (USA). Lawrence 
Berkeley Lab.). Apr 1980. Contract W-:’405-ENG-48. 1lp. (CONF- 
800903—1). NTIS, PC A02/MF A011. 

From 6. international conference o.n high voltage microscopy; 
Antwerp, Belgium (1 Sep 1980). 

The early stages of the gaseous red'uction of a ceramic oxide 
alloy, cobalt ferrite, have been observed b.y HVTEM in situ. Cobalt 
metal was preferentially removed and the clivalent iron was injected 
into the matrix. This led to the formation: of a coherent wuestite 
phase. The metal phase was observed to lose coherency as it moved 
with the advancing metal/oxide interface. S ome limitations of the in 
situ observations were discussed 


32651 Are there hot carriers in liquid Ar’, Kr, and Xe. Ascarelli, 
G. (Purdue Univ., West Lafayette, IN). Contract DE-AC02- 
ee J. Phys. Chem.; 84: No. \'0, 1193-1196(15 May 
1 : 

It is shown that the saturation of the di ift mobility observed 
in liquid Ar, Kr, Xe, and other insulating liquict:; is not a hot electron 
effect but can instead be understood as an «iffect due to shallow 
traps. Estimates of the binding energy of such traps in Ar indicate a 
value ~ 90 MeV. The effect of the addition «f impurities can be 
understood as enhancing a Schottky ionization process. 


32652 Symmetry properties of the transport coefficients of 
charged particles in disordered materials. Baird, J.K. (Oak Ridge 
National Lab., TN). Contract W-7405-ENG-26. J! Phys. Chem.; 84: 
No. 10, 1258-1259(15 May 1980). 

The transport coefficients of a charged particle in an isotropic 
material are shown to be even functions of the applied electric field. 
The limitation which this result and its consequences place upon 
formulae used to represent these coefficients is discussed. 


32653 Activation energies for an intramolecular electron transfer 
reaction. Beitz, J.V. (Argonne National Lab., IL); Miller, J.R.; 
Cohen, H.; Wieghardt, K.; Meyerstein, D. Inorg. Chem.; 19: No. 4, 
966-968(Apr 1980). 

Activation energies and solvent effects for the: intramolecular 
electron transfer reaction from a ligated p-nitrobenzoate radical 
anion to a cobalt(III) center in the complexes formeca' by the reduc- 
tion of I and II were measured. The rate of the intramolecular 
electron transfer reaction decreases with increasing solvent polarity. 
The activation energies range between 9.0 and 12.5 kcal/mol for 
complex I and between 13.3 and 19.5 kcal/mol for complex II. The 
rates always followed Arrhenius temperature dependence, even with 
10* changes in rate from room temperature to 2!03 K.. Very large 
preexponential factors, 2 x 10"! - 10'* s~', are calculated for these 
rate constants. 


32654 Vibrational relaxation of HF(v = 3,4). Douglas, D.J.; 
Moore, C.B. (Univ. of California, Berkeley). Chem. Phys. Lett.; 57: 
No. 4, 485-489(15 Aug 1978). 

The vibrational relaxation of pure HF(v = 3 and v = 4) has 
been studied by pumping HF directly from v = 0 to v = 4. The 
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relaxation rates of v = 3 and v = 4 were determined to be k/sub T/ 

= (2.8 +- 0.4) x 10" cm* molecule” s~* and k/sub T/* = (7.2 +- 
as x 10°" cm* molecule™* s~* at 293°K. It is shown that single 
quantum energy transfer can account for all of the vibrational 
relaxation. 2 figures, 2 tables 


32655 Copeenne Be integerization errors in simulated EPR 
spectra. Forman, A.; .C. (Brookhaven National Lab., Upton, 
Ba; _* EY-76- 02-0016 J. Magn. Resonance; 31: 311- 
13(1978 

EPR spectra of free radicals can be simulated in a digital 
computer ae oA from a lineshape function and a series of spectral 
lines. When their ings do not coincide with those represented by 
an —— number of array locations, errors in the spectral envelope 
may result. 


ORGANIC CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 31575, 31729, 32653, 32664 


32656 (DOE/ER/05563—3) Applications of functionalized poly- 
mers in Progress report 3, July 15, 1979-July 1, 1980. 


catalysis. 
Bergbreiter, D.E. (Texas A and M Univ., College Station (USA). 
Research Foundation). 1 Jul 1980. Contract AS05-77ER05563. 18p. 
NTIS, PC A02/MF AO1. 
Research on applications of polymers in catalysis has encom- 


passed areas: the use of functionalized gsm to detect 
soluble intermediates in heterogeneous Group VIII metal catalyzed 
arene hydrogenations; a study of olefin isomerization and hydroge- 
nations catalyzed by polystyrene supported 
bis(cyclopentadienyl)titanium dichloride and an alkylmagnesium 
halide; and the acceleration in rate of an olefin hydrogenation 
catalyzed by homogeneous rhodium and ruthenium complexes as a 
result of absorption of triphenylphosphine by silver (I) 
polystyrenesulfonate. The first project found that polymer bound 
a. agents were unable to detect soluble intermediates such as 
dienes, free radicals, or reducing agents in platinum-catalyzed ben- 
zene hydrogenation at 60 psi H2 and 30°C. The inability to detect 
diene intermediates was shown to be the result of the lower reactiv- 
ity of the polymeric reagent versus an active catalyst. The polymer- 
supported titanium catalysts studied were unusual in that immobiliza- 
tion of a catalyst in this case yt the catalyst’s specificity relative 
to its homogeneous counterpart. Preliminary results from the third 
project demonstrate the potential of simple functionalized polymers 
to improve existing homogeneously catalyzed reactions. Rate in- 
creases for olefin hydrogenations usin CIRh(PhsP)s, 
HRh(CO)(Phs)s, HRu(OAc)(PhsP), H2Ru(PhsP),, ChRu(PhsP)s, 
and Cl,Ru(PhsP), ranged from 25 to 3000%. 


32657 (IS-T—888) Adsorption of organic molecules at the mer- 

cury-solution interface: effect of anion specific adsorption on double 

layer properties. Buckfelder, J.J. III. (Ames Lab., [A (USA)). Aug 

1980. Contract W-7405-ENG-82. 122p. NTIS, PC A06/MF AOI. 
Thesis. 


Adsorption of iso-pentanol, pentanoic acid, and benzyl alco- 
hol at the mercury-solution interface was studied in HC1Q,, H2SO,, 
NaNOs, and NaF electrolytes. The Frumkin isotherm equation Ba 
= (0/(1-0))exp(2a8) yor with the implied charge vs. surface 
excess relation: q = (1-0)q/sub w/ + 0Q were used to analyze the 
experimental data. Linear charge vs surface excess plots were ob- 
tained for the aliphatic compounds over the entire potential region 
studied; for benzyl alcohol, plots were linear only at anodic poten- 
tials. The slopes of these lines agreed with those predicted by the 
above equation, with Q = C/sub org/(V-V/sub n/), for cathodic 
potentials. At potentials anodic to the electrocapillary maximum, 
deviations between experimental and theoretical slopes appeared. In 
the model proposed, the double layer consists of two parts. The 
layer closest to the surface is restricted to water — and 
specifically adsorbed ions. The second layer contains bs nad mel 
cules exclusively; any charge necessary to balance the charge 
is considered to be in a monolayer adjacent to the organic layer. 
From the slope of the charge vs surface excess plots, it is —_- to 
calculate the charge on the covered portion of the surface and then 
calculate the amount of specific adsorption. The relative amounts of 
specific adsorption are in ent with known strengths of ad- 
sorption of the anions of the electrolyte. Capacity curves were also 
calculated and were in good agreement with experimental curves. 


32658 (LBL—10214) Reactivity patterns of transition metal hy- 
drides and alkyls. Jones, W.D. II. (California I Inst. of Tech., Pasadena 
(USA)). r 1979. Contract W-7405-ENG-48. 178p. NTIS, PC 
A09/MF AOl 


Thesis. 
The complex PPN* CpV(CO)sH™ (Cp=eta’-CsHs and PPN 
= (PhsP)2) was prepared in 70% yield and its physical properties 
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and chemical reactions investigated. PPN* CpV(CO)sH™ reacts with 
a wide range of —— halides. The organometallic products of 
these reactions are the vanadium halides PPN* [CpV(C)sX]~ and in 
some cases the binuclear bridging hydride PPN* [CpV(CO)s}H™. 
The borohydride salt PPN*[CpV(CO)sBH,]~ has also been pre- 

. The reaction between CpV(CO)sH™ and organic halides was 
investigated and compared with halide reductions carried out using 
tri-n-butyltin hydride. Results demonstrate that in almost all cases, 
the reduction reaction proceeds via free radical intermediates which 
are generated in a chain process, and are trapped by hydrogen 

er from CpV(CO);H~. Sodium amalgam reduction of 
CpRh(CO) or a mixture of CpRh(CO), and CpCo(CO) affords two 
new anions, PPN* [Cp2Rhs(CO)]” and PPN*[Cp2RhCo(CO)]-. 
CpMo(CO)sH reacts with CpMo(CO)sR (R=CHs,C2Hs, CH2CeHs) 
at 25 to 50°C to produce aldehyde RCHO and the dimers 
[CpMo(CO)s}, and [CpMo(CO)h. In general, CpV(CO)sH™ a 
to transfer a hydrogen atom to the metal radical anion formed in 
electron transfer process, whereas CpMo(CO)sH transfers hydride in 
a 2-electron process to a vacant coordination site. The chemical 
consequences are that CpV(CO);H™ generally reacts with metal 
alkyls to give alkanes via intermediate alkyl hydride species whereas 
CpMo(CO)sH reacts with metal alkyls to produce aldehyde, via an 
intermediate acyl hydride species. 


32659 Temperature dependence of the fluorescence decay of acri- 
dine measured with picosecond techniques. Shapiro, S.L.; Winn, K.R. 
(University of California, Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). J. Chem. Phys.; 73: No. 3, 1469-1470(1 
Aug 1980). 

The fluorescence lifetime of acridine is measured as a function 
of temperature in three solvents. Whether the solvent is protic or 
aprotic, the same activation energy is extrapolated for energy dissi- 
pation. These results are inconsistent with a model used to describe 
electronic relaxation in acridine that depends solely on the energy 
gap between electronic states. 


32660 Intermolecular energy exchange as a mechanism for vibra- 
tional dephasing in polyatomic molecules. Harris, C.B.; Shelby, R.M.; 
Cornelius, P.A. (Univ. of California, Berkeley). Chem. Phys. Lett.; 
57: No. 1, 8-14(1 Jul 1978). 

Vibrational dephasing by intermolecular vibrational energy 
exchange is shown to be important for the case of polyatomic 
molecules in condensed phases. In this model, dephasing results from 
random modulation of the vibrational frequency due to exchange of 
energy by a low frequency mode. Analysis of the temperature 
dependence of Raman lineshapes in the intermediate exchange 
regime allows the determination of the parameters which character- 
ize this dephasing process. These include the energy exchange rates, 
the amplitude of the modulation which is determined by intramole- 
cular anharmonic — and the effective activation energy for 
exchange. We outline the formalism and apply the theory to the C-H 
stretching vibrations of 1,2,4,5-tetramethylbenzene (durene) and find 
that these activation energies correspond to individual low frequen- 
cy intramolecular vibrations. It is shown that different C-H stretch- 
ing modes are dephased by different but specific low frequency 
modes in solid durene. 4 figures, 2 tables. 


PHOTOCHEMISTRY 
REFER ALSO TO CITATION(S) 31521, 31837, 31847, 32636 


32661 (DOE/ER/01198—1306) Light-induced electron transfer 
vs. energy transfer in molecular thin-film systems. Renschler, C.L.; 
Faulkner, L.R. (Illinois Univ., Urbana (USA)). 1980. Contract 
; / ccs 24p. (CONF-800905—1). NTIS, PC A02/MF 
AOl. 
- From Photoelectrochemistry conference; Oxford, UK (8 Sep 
). 

Quenching of fluoranthene (FA) singlets by tetrabromo-o- 
benzoquinone (TBBQ) and N,N,N’,N’-tetramethyl-p-phenylenedia- 
mine (TMPD) was studied both in xylene solutions and in spin-cast 
polystyrene (PS) films. Emphasis was placed on time-resolved flu- 
orescence transients resulting from pulsed excitation. Linear Stern- 
Volmer plots were obtained for quenching in solution and gave 
diffusion-controlled rate constants, of 1.45 x 10’° M~! sec™! and 1.53 
x 10° M~' sec™' for TBBQ and TMPD, respectively. TBBQ was 
found to quench FA singlets in PS over the studied concentration 
range 12 mM < [TBBQ] < 48 mM, but in its presence FA singlets 
decayed nonexponentially. The results were interpreted quantitative- 
ly in terms of pure Foerster’s transfer from FA to TBBQ without 
diffusion of excitons. The critical transfer radius Ro was experimen- 
tally determined to be 24.3 A, which is in good agreement with the 
theoretical value of 23 A calculated from spectral data. Quenching 
of FA singlets in PS films was found to be independent of FA 
concentration over a 300 mM to 1200 mM FA concentration range 
for a constant TBBQ concentration of 24.0 mM. TMPD was only 
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slightly effective as a quencher of FA ay in PS because it 
pS ape behaves strict! as 2 contact quencher based on reversible 
charge transfer. The implications of tlaese results for the design of 


systems intended to exploit I’ ght-induced electron transfer are dis- 
cussed. 


32662 Laser purification of silane: impurity reduction to the sub- 
part-per-million level. Hartford, A. Jir.; Huber, E.J.; Lyman, J.L.; 
Clark, J.H. (Los Alamos Scientific Lalooratory, Applied Photochem- 
istry Division, P.O. Box 1663, Los Aliamos, New Mexico 87545). W- 
7405;ENG. 36. J. Appl. Phys; 51: No. 8, 4471-4474(Aug 1980). 

Selective ultraviolet photolysis, of AsHs and PHs impurities in 
SiH, has been employed to eer —_ the SiH,. At 
ambient temperature, initial impurity’ levels of 50 ppm each of AsHs 
and PHs in SiH, were reduced to less than 0.5 ppm upon irradiation 
with a 193-nm ArF excimer laser. Lowering the temperature at 
which the photolysis is carried ou’: to below ambient results in a 
a reduction in the laser energy required for impurity re- 
moval. 


32663 Laser photodetachment spectra of C;F;~ in nonpolar liq- 
uids. Sowada, U.; Holroyd, R.A. (]3rookhaven National Lab., Upton, 
NY). J. Phys. Chem.; 84: No. 10, 1'150-1154(15 May 1980). 

Aromatic anions absorb in the visible region of the spectrum 
and energetic considerations sug;gest that in solution photodetach- 
ment may be an important procé:ss at these wavelengths. This study 
reports electron photodetachmerat cross sections for CsFs~ for wave- 
lengths between 415 and 700 nmi. The anion is generated by electron 
attachment to solute CeF. during an x-ray pulse. Detachment is 
observed as a change in condu.ctivity induced by a subsequent tight 
pulse from a tunable dye laser. The old values are reported for 
ietrameilylsilane, n-butane, c yclopentane, n-pentane, 2,2,4-trimeth- 
ylpentane, 2,2-dimethylbutane:, and neopentane. The thresholds are 
consistent with an electron affinity of 1.09 +- 0.04 eV for the CeFe 
molecule. Comparison of thie data to the absorption spectrum cf 
CeFe~ shows that for photon energies above threshold the major 
process is photodetachment. The relationship of photodetachment 
on to other properties of the excess electrons in these solvents is 

iscussed. 


32664 Synthetic applications of photosubstitution reactions of 
poly(pyridyl) complexes o/f ruthenium (II). Durham, B.; Walsh, J.L.; 
Carter, C.L.; Meyer, T../. (Univ. of North Carolina, Chapel Hill). 
on ER-78-S-05-60 34. Inorg. Chem.; 19: No. 4, 860-865(Apr 
1 . 

Two new methords for the photochemical synthesis of com- 
plexes of the type Ru( bpy)LX* and Ru(bpy)X2 (L = pyridine, 
CHSCN, etc.; X = ClO, NOs, NCS, Br, etc.) have been developed. 
The photochemistry is. based on photosubstitution reactions of the 
parent complexes Ru(t»py)l2* most notably where L is pyridine in 
solvents of low polar ity like dichloromethane. The photochemical 
methods are versatile: and give products in good yield and purity. 
Mechanistically, the 1 eactions appear to involve a dissociative step at 
the metal; a quanturr. yield of 0.18 is found for monosubstitution in 
Ru(bpy)(py)**, wh'ich is independent of the chemical identity and 
concentration of the — X~. Some deductions about the 
photochemical beha vior of the related complex Ru(bpy)s™ based on 
our observations vvith Ru(bpy)l2™ are also presented, and the 
possibility of a spe:cial medium effect in low-polarity solvents like 
dichloromethane is, discussed. 


RADIATION CHEMISTRY 
REFER ALSO TO CITATION(S) 32663 


32665 (DOE/ER/01116—33) Kinetics of growth and decay of 
excited rare gas atoms and molecules in the pulse radiolysis of pure 
rare gases and of mixtures of rare gases with molecular quenching 
agents. Technicsil progress report. Firestone, R.F. (Ohio State Univ. 
Research Foundation, Columbus (USA)). 15 Aug 1980. Contract 
AS02-76ERO11 16. 2ip. NTIS, PC A02/MF AOl1. 

Section I reports a study of effects of Hz, O2 and Nz on the 
decay rates of all of the Ar(1s) species in argon in the 10? to 10° torr 
region. The excited atoms were formed by a pulsed relativistic 
electron beam. Que iching was found to occur via a direct bimolecu- 
lar interaction and by means of a two step sequence in which the 
first step is two-body formation of a dissociative vibrationally ex- 
cited excimer molecular and the second step is vibrational relaxation 
of this species by the molecular quenching agent. The decreasin; 
order of bimclecular quenching efficiency is O2, Hz, Ne for all Ar(ls) 
species and that of decreasing potential energy among the Ar(1s) 
species for exch of the quenching agents. Section II is an analysis of 
effects of N2 on the temporal behavior and the yield of Ara(*2*/sub 
u/) in Ar/N2 mixtures at high argon pressure. The most likely 

recursors Of the first triplet excimer are Ar(*P2) and Are van der 
aals molecules via a near resonant interaction of the latter with 
N2(C? PI/sub u/). Section III is a discussion of the immoderate and 
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troublesome sensitivity of the decay rates of excited neon species to 
impurities and a report on the occurrence of a pronounced 

dence of the decay constants of these species on the electron beam 
pulse number in initially pure neon. Extrapolation of measured 
values of the Ne2(*=*/sub decay constant to the first pulse 
provides reproducible values of the radiative decay constant which 
are 32% smaller than reported previously. 


32666 Moment theory analysis of e/sub ROH/~ optical absorp- 
tion spectra. Carmichael, I. (Univ. of Notre Dame, IN). J. Phys. 
Chem.; 84: No. 10, 1076-1082(15 May 1980). 

A moment ‘theory analysis of the observed o be gn woke 
excess electrons in hydroxylic solvents is perform 
ties of these species are deduced and the cpanuientions pete in 
deriving them by this oe are detailed. The values obtained are 
critically compared with results from the accurate solution of a 
range of model potentials previously suggested to describe the 
interaction of the excess particle with the host medium. Some 
comment is made on the observation of angular momentum in the 
electronically excited state in irradiated alkaline ice. 


32667 Current problems in the localization and solvation of 
excess electrons in glasses. Kevan, L. (Wayne State Univ., Detroit, 
MI). Contract EY-76-S-02-2086. J. Phys. Chem.; 84: No. 10, 1232- 
1240(15 May 1980). 

Recent advances and limitations on knowledge of electron 
localization and solvation are highlighted. The kinetics and mecha- 
nism of electron localization remain unknown. The physical inter- 
pretation of localization time is clarified. The minimum potential 
well depth for electron localization appears to be ~ 0.4 eV. A 
pa explanation of why electron solvation appears to ignore 

ydrogen bonding in liquids is advanced in terms of preferential 
selection of lower energy molecular reorientation pathways by anal- 
ogy to recent results in glasses. New experiments on the molecular 
details of electron solvation in mixed methyltetrahydrofuran 
(MTHF)-methanol matrices are reported which argue against a 
tunneling mechanism from an MTHF environment to a methanol 
cluster and which support solvation shell conversion by a stepwise 
mechanism. Results on the electronic structure of presolvated elec- 
trons in various polar matrices imply that bound-continuum transi- 
tions generally iateniiaie. The implications of this for the trapping 
potential are discussed. A rationale is given for the different energy 
level structure that is obtained when two OH dipoles occur in one 
solvent molecule. Current information on the geometrical structure 
of solvated electrons is surveyed, and new models of the solvated 
electron geometry in methanol, MTHF, and 3-methylpentane glasses 
are presented. 


32668 Theory of electron transfer reactions of solvated electrons. 
Kestner, N.R. (Louisiana State Univ., Baton Rouge). Contract EG- 
77-S-05-5399. J. Phys. Chem.; 84: No. 10, 1270-1275(15 May 1980). 

Electron transfer reactions are reviewed with special refer- 
ence to solvated electron reactions. Some new results are presented 
on free energy relations and the most serious problems with the 
application of the theory are presented. 


RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


REFER ALSO TO CITATION(S) 32983 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 31674, 32633, 32676, 32866 


Techniques of preparation and crystal chemistry of tran- 
suranic chal ides and pnictides. Damien, D.A.; Haire, R. é. (Oak 
Ridge National Lab., TN (USA)); Peterson, J.R. (1 ennessee Univ., 
Knoxville (USA). Dept. of Chemistry). J. Phys. (Paris), Collog.; No. 
4, C4.95-C4.100(1979). 

From 3. International conference on electronic structure of 
the actinides; Grenoble, France (30 Aug - 1 Sep 1978). 

The crystal chemistry of a number of transuranic chalcogen- 
ides Fg omg has been investigated using ***Am, **Cm, *°Bk 
and *“°Cf. These compounds were prepared from the corresponding 
metals by direct reaction with the chalcogen or pnictogen element at 
elevated temperatures. Higher chalcogenides were thermally dissoci- 
ated to yield ones of lower stoichiometry, terminating with the 
sesquichalcogenides; only monopnictides of these transplutonium 
elements were found. All products were examined by X-ray powder 
diffraction. In this paper the methods for preparing the actinide 
chalcogenides and pnictides on a gram scale are reviewed, and the 
microtechniques used for submilligram quantities of the transameri- 
cium elements are presented. The results obtained during this study 
are compared to data previously reported for the lighter actinide 
compounds, and the trends observed across the series are discussed. 
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32670 (RHO-SA—187) Decontamination of the 233-S Building 
Loadout Hood. Shoemaker, D.C.; Graves, A.W. (Rockwell Interna- 
tional Corp., Richland, WA (USA). Rockwell Hanford Operations). 
1980. Contract AC06-77RL01030. 26p. (CONF-800753—1). NTIS, 
PC A03/MF AO. 

* From US DOE transuranic waste management 
contamination technology transfer meeting; Richalnd, WA, 
Jul 1980). 

This paper summarizes the engineering and field work con- 
ducted to decontaminate the 233-S Building Loadout Hvod, a pluto- 
nium nitrate loadout facility highly contaminated with transuranics. 
The scope of work supporting the Loadout Hood decontamination 
effort included a detailed physical and radiological characterization, 
decontamination/fixation to reduce surface contamination to levels 
which would allow structural dismantling to be conducted with 
minimum air>orne contamination, and dismantling to remove con- 
taminated components. Decontamination operations were 
in a deliberate, systematic manner to generate data for ev 
technology and methods used. Pre-dismaniling deenemeeatian and 
fixation efforts were designed to clean Loadout Hood internal sur- 
faces in-place to nondetectable surface contamination levels as an 
alternative to dismantling in a loose contamination environment. 
Results of this approach as well as the effectiveness of a HEPA 
filtered vacuum cleaner, and several different decontamination 
chemicals and fixatives are evaluated. Recommendations based on 
lessons learned are made for future decontamination and decommis- 
sioning operations. 


de- 
SA (29 


Structure of eee ys ) ium(VI))- 
dimiazoe, [UO.(NO;)2(H20)b . OLN a perme en dimer of 
uranyl nitrate. Perry, D.L.; Ruben, H.; Templeton, D.H.; Zalkin, A. 
(Univ. of California, Berkeley). Contract W-7405-ENG-48. Inorg. 
Chem.; 19: No. 4, 1067-1069(Apr 1980). 

Positional distances, and angles are reported for 
crystalline UO.(NOs3),(H2O) . 2C3H,N2. The structure is reported to 
be a dimer with two formula units related to each other by a center 
of symmetry. Two UO:(NOs) units are bridge bonded via the 
oxygen atoms of two water molecules which are hydrogen bonded 

 nonprotonated nitrogen atom of imidazole and to the nitrate 
oxygen of an adjacent dimer. The nitrate to water bond links the 
dimer together into an infinite chain. The infrared spectrum of the 
complex is reported. (BLM) 


32672 Lanthanide (III) and actinide (III) chelate kinetics via 
solvent extraction. in, G.R. (Florida State Univ., Tallahassee); 
Muscatello, A.C.; D’Olieslager, W. pp 135-140 of Rare earths in 
modern science and technology (1978). McCarthy, G.J.; Rhyne, J.J. 
(eds.). New York, NY; Plenum Publishing Corporation (1978). 

A method has been developed to study reactions whose half- 
lives are on the order of seconds to minutes for which fast-reaction 
relaxation techniques are not suitable and classical techniques are too 
slow. We have adapted the technique of solvent extraction in a 
modified version of ligand exchange. A solvent extraction agent 
absorbed onto a hydrophobic solid support removes radioactive 
cations from an aqueous phase. The solid support prevents the 
formation of emulsions which form at the near neutral pH’s used. 
Removal of filtered aliquots provides data on the rate of extraction 
which is a function of the decomposition rate of the complex, its 
formation rate, and the extraction rate of the cation. 3 figures. 





RADIOISOTOPE PRODUCTION 
REFER ALSO TO CITATION(S) 31688 


32673 (DP-MS—79-109) Californium-252 encapsulation at the 
Savannah River Laboratory. Boulogne, A.R. (Du Pont de Nemours 
(E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). 1980. 
Contract AC09-76SR00001. 35p. (CONF-800814—8). NTIS, PC 
A03/MF AOl1. 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 Aug 1980). 

More than 1 g of the neutron-emitting isotope californium-252 
has been encapsulated at SRL for worldwide medical, industrial, and 
research uses. Bulk sales packages have been prepared for the 
USDOE sales program since 1971. Doubly-encapsulated sources 
have been p for USDOE’s market evaluation eae 
1968. Californium-252 sources for loan and sales at gg bs 
criteria for Special Form Radioactive Mate: 
peson in special neutron-shielded containment fecilites a at 'sRL. 

velopment of improved source and shipping package designs and 
processes is continuing. 17 figures. 


32674 Transplutonium elements production program: extraction 

process for plutonium irradiated targets. Bourges, J.; 
Madic, C.; Koehly, G. (Centre d'Etudes Nucleaires de Fontena-aux- 
Roses, France). pp 33-50 of Actinide separations. Navratil, J.D.; 
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fon W.W. (eds.). Washington, DC; American Chemical Society 
(1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

The treatment of irradiated plutonium targets by extraction 
chromatography allowed the purification of the isotopes ***Am and 
244Cm on the scale of few tens of s. This process proved to be 
extremely simple and flexible, and yielded results which are repro- 
ducible in time. The chief advantage of the TBP process over the 
HDEHP process in high and medium activity conditions lies in the 
rapid absorption/desorption kinetics of the elements to be purified 
and in the separation of americium from curium, which largely 
offsets its lower selectivity for lanthanide elements. it is certainly 
possible to improve the performance of this process by: a) optimiz- 
ation of the pe ata of the stationary phase, b) improvement 
in the filling technique and in hydraulic operation of the columns, c) 
on-line analysis of americium (the key element in actinide/lanthanide 
separation) in the eluate. The application of extraction chromato- 
graphy with HD(DiBM)P to the purification of 7*Am of the end of 
treatment makes the process more consistent, eliminates the delicate 
stages implemented in hot cell, and considerably improves final 
product quality. 


32675 Americium-curium separation by of selective extrac- 
tion of hexavalent americium using a centrifugal contactor. Musikas, 
C.; Germain, M.; Bathellier, A. (Centre d'Etudes Nucleaires de 
Fontenay aux Roses, France). pp 157-173 of Actinide separations. 
Navratil, J.D.; Schulz, W.W. (eds.). Washington, DC; American 
Chemical Society (1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

This paper deals with Am (VI)-Cm (III) separation in nitrate 
media. The kinetics of oxidation of Am (III) by sodium persulfate in 
presence of Ag* ions were investigated. Organophosphorus solvents 
were selected. A centrifugal contactor (EC 8-1) was used. (DLC) 


32676 Cyclotron isotopes and radiopharmaceuticals. Pt. 31. Im- 
provements in *’Br production and radiochemical from 
enriched **Se. Madhusudhan, C.P.; Treves, S. (Harvard Medical 
School, Boston, MA (USA)); Wolf, A.P.; Lambrecht, R.M. (Brook- 
haven National Lab., Upton, NY (USA)). J. Radioanal. Chem.; 53: 
No. 1-2, 299-305(1979). 

An improved method for production of >100 mCi of 7’Br 
with the 7Se(p, 2n)’’Br nuclear reaction and a 47 water-cooled 
target containing encapsulated metallic Se or a Pb7*Se alloy has 
been developed. The ‘Br was separated with approximately 98% 
radiochemical yield and a radionuclidic purity of 98.9%. The time 
required to isolate carrier-free "Br free of metallic impurities was 
enn than 4hrs. Isotopically enriched "Se was quantitatively recov- 
ered. 


COMBUSTION, PYROLYSIS, AND HIGH- 
TEMPERATURE CHEMISTRY 


REFER ALSO TO CITATION(S) 32649 


32677 (DOE/ER/10505—1) Identification and temporal behav- 
ior of radical intermediates formed during the combustion and pyroly- 
sis of gaseous fuels: kinetic pathways to soot formation. 

report, September 1, 1979-August 31, 1980. Kern, R.D.; Niki, T.; 
Clinton, L.M.; Winkeler, P. (New Orleans Univ., LA (USA). Dept. 
of Chemistry). Apr 1980. Contract AS05-79ER 10505. 11p. (CONF- 
8008 14—6). NTIS, PC A02/MF AO1. 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 Aug 1980). 

A shock tube coupled to a time-of-flight mass spectrometer 
has been employed to sample mixtures of various fuels (methane, 
acetylene, propane, cyclohexane, benzene, and toluene) with or 
without oxygen in order to determine the major kinetic pathways to 
soot formation. One significant observation has been the product 
distribution from toluene pyrolysis which consists primarily of com- 
pounds and radical intermediates having masses less than that of the 
parent fuel and containing relatively low amounts of species having 
masses greater than toluene. The experiment was performed at 
temperatures and fuel densities where previous laser extinction work 
reported soot conversion yields of 80 to 90%. Supporting work for 
our findings is found from Knudsen cell experiments over the 
temperature range of interest in which the product distribution was 
recorded mass spectrometrically and from single pulse shock tube 
experiments which included the analysis of gas after shock heating. 
These results are important since they question the absolute amounts 
of soot yield reported by several research groups using the laser 
extinction technique. However, the relative yields of soot conversion 
determined by the laser technique from a wide variety of fuels may 
be correct. Even more important is our result that acetylene is the 
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major product of toluene pyrolysis which argues against the com- 
monly held view that ring condensation steps dominate fragmenta- 
tion reaction channels. 


32678 (DOE/ET/11056—T1) Complete burning and extinction 
of a carbon particle in an o atmosphere. POLY M/AE report 
No. 80-16. Matalon, M. (Polytechnic Inst. of New York, Farming- 
dale (USA). Aerodynamics Labs.). May 1980. Contract ACOlI- 
78ET11056. 46p. NTIS, PC A03/MF AOl1. : 
The departure from an equilibrium gas phase behavior is 
described in order to obtain the rate of mass loss M of a pure carbon 
icle immersed in an oxidizing atmosphere over a wide range of 
amkoehler numbers D/sub g/ (representing either the particle size 
or the ambient pressure). Unlike the equilibrium limit (D/sub g/ 
—o) in which M depends solely on the indirect oxidation C + CO:, 
the present analysis allows a small leakage of oxygen through the 
flame so that M depends on the direct oxidation C + Oz as well. 
Furthermore, the structure of a thin but finite flame where the CO 
oxidation takes place is analyzed and its influence on M is deter- 
mined. It leads to a minimum value D/sub g/® (or particle size) 
below which the CO + Oz flame cannot persist and the gas phase is 
necessarily frozen. When the flame exists, it stands at a well defined 
distance from the particle and in particular it can be adjacent to it; 
this depends on the icle size and on its surface temperature. Both 
cases have been yzed in the present study. 


32679 (FE—2018-17) Fundamentals of nitric oxide formation in 
fossil fuel combustion. Progress report, March 29-June 28, 1980. 
Houser, T.; McCarville, M.E. (Western Michigan Univ., Kalamazoo 
(USA). Dept. of Chemistry). Jul 1980. Contract AC01-76ET10593. 
llp. NTIS, PC A02/MF AO1. 

During this period two sets of data were obtained: (a) a series 
of determinations of the rates of NO and/or HCN formation from 
the oxidation of pyridine at 950°C, and (b) a series of measurements 
of HCN formation (and a few of NHs and NO) from pyridine 
oxidation at 675 to 775°C to determine its rate of formation and to 
recheck the previous reactant consumption rate data. At 950°C it 
was found that under fuel rich conditions no NO and very little NHs 
and Nz were formed. The only volatile, nitrogen-containing product 
formed was HCN and its yield was time independent. At fuel lean 
mixture ratios and low initial concentrations, molecular nitrogen was 
produced with a little NO as the only other significant nitrogen- 
containing product. At the higher initial concentrations NO was 
formed in large yields which were dependent on contact time, first 
increasing, then decreasing. Since HCN has been the only volatile, 
intermediate, nitrogen-containing compound formed from the oxida- 
tion of pyridine, work was initiated on studying its oxidation charac- 
teristics. The first experiments indicate that HCN, in the presence of 
benzene, oxidizes to NO quite readily at 950°C although when it is 
the only fuel, very little NO forms. It appears, from the information 
obtained to date, that HCN is the intermediate through which NO 
forms from oxidation of heterocyclic nitrogen. If this is the case, 
there are at least two possible explanations for staged combustion 
reducing NO formation, (a) a large fraction of the fuel-nitrogen is 
incorporated in the char and is more difficult to oxidize to NO than 
is HCN, or (b) an inhibitor forms under fuel rich conditions which 
blocks the formation of NO from HCN. 


32680 (LBL—10784) Structure of a poly(ethylene) opposed flow 
diffusion flame. Pitz, W.J.; Brown, N.J.; Sawyer, R.F. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.; California Univ., 
Berkeley (USA). t. of Mechanical Engineering). Aug 1980. 
Contract W-7405-ENG-48. 28p. (CONF-800809—5). NTIS, PC 
A03/MF AOl. 

From 18. combustion symposium; Waterloo, Canada (17 Aug 
1980) 


Structural measurements were obtained and compared with 
other investigations of diffusion flames. Departures from the com- 
monly assumed collapsed flame model of laminar diffusion flames 
were observed in terms of excessive CO concentrations and oxygen 
penetration into the fuel side of the flame. An upper bound on the 
importance of oxygen diffusion to the fuel surface and subsequent 
surface oxidation was placed at 20% of the energy required for fuel 
pyrolysis, with the remainder of the energy being delivered to the 
surface from the flame through heat transfer processes. As the 
oxygen concentration in the oxidizer flow was decreased and extinc- 
tion conditions approached, the CO/CO, ratio at the flame increased 
slightly, the oxygen concentration at the luminous flame zone de- 
creased, the flame stand-off distance decreased, and the flame tem- 
perature decreased. Radial similarity in the composition and tem- 
perature profiles was established experimentally which confirms 
predictions and greatly simplifies the modeling of the opposed flow 
diffusion flame. 


32681 (UCRL—52931) TDC: a computer code for calculating 
chemically reacting hydrodynamic flows in two dimensions. Haselman, 
L.C. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 22 May 1980. Contract W-7405-ENG-48. 47p. NTIS, PC 
A03/MF AOl1. 
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_ The differential and differenci uations used by the Two 
Dimensional Combustion computer ‘Do are presented. TDC 
solves hydrodynamic conservation equations by an explicit method 
of second-order accuracy. In addition to viscous hydrodynamic 
equations (both with and or a turbulence), equations for chemi- 
cal species conservation and diffusion, heat conduction, and chemi- 
cal kinetics are solved. Although the method used is — it is 
efficient down to Mach numbers of ~ 0.01. Boundary conditions 
available include source, sink, constant pressure, and moving 
rigid boundaries. code was developed Primarily for use B.. 
applications related to the internal combustion engine. However, the 
generality of the methods and boundary conditions make it easily 
adaptable to many combustion applications. Examples are given of 
the flow field in an axisymmetric engine, and combustion in a 
swirling flow. 


ENGINEERING 


FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 31720, 31722 


32682 (SLAC-PUB—2528) Materials and lubrication for gear 

surfaces in uhy. Kirby, R.E.; Collet, G.J.; Garwin, E.L. 
(Stanford Linear Accelerator Center, CA (USA)). Jun 1980. Con- 
a AC03-76SF00515. 4p. (CONF-800928—2). NTIS, PC A02/MF 
AOl. 

From 8. international vacuum congress/ 4. international con- 
ference on surface science and 3. European conference on solid 
surface; Nanay? France (22 Sep 1980). 

and construction of the SLAC polarized 
LEED PLEED) sos system, a search was made for a dependable gear, 
bearing, and lubrication system for the computer-controlled Faraday 
cup used to measure diffracted beams. Components must be nonmag- 
netic, bakeable to 250°C, and at room temperature must operate at 
pressures in the 10~* to 10~*° Pa range. A test system was construct- 
= which incorporated a meshed pair of dissimilar pitch diameter 
re ears, one of which was confined to (by bushings) and rotated 

a a fixed shaft, while the other gear was driven by a co: 
rotary motion feedthrough which was rotated by a servo motor 
driven in sine fashion with a direction reversal every six turns and 
peak speeds of 50 rpm. The criterion for a successful pair was ~ 10° 
turns, the life rating for the feedthrough. Pairs had actual turn counts 
from less than 1 to 91,000. Materials for gears included stainless steel, 
beryllium copper, and aluminum alloys. Lubricants used singly and 
in concert were MoS, WS2, Ag, hard chrome, and a MoS:-graphite- 
sodium silicate mixture. The successful gear pair was Ag-plated Al 
alloy and MoS:-graphite-sodium silicate-coated Be-Cu. Subsequent 
cay soem in the PLEED system after repeated bakeouts will also 

discussed 


32683 (UCRL—82233) Application of the Reissner principle to 
the postbuckling of plates exposed to creep. Vagliente, V.N.; Mayers, 
J.; Hoff, N.J. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.; Stanford Univ., CA (USA). Dept. of Aeronautics and 
Astronautics). 21 May 1979. Contract W-7405-ENG-48. 32p. 
(CONF-800907—1). NTIS, PC A03/MF AO1. 
From Aspects of creep conference; Sheffield, UK ( 1980). 
A systematic procedure is presented which reduces a ki - 
tically and constitutively nonlinear time-dependent plasticity prob- 
lem, specifically steady state creep buckling of a compressed plate, 
to a straightforward solution of a set of nonlinear algebraic equa- 
tions. The procedure uses a modified-Reissner variational principle 
in conjunction with Hoff's elastic analog to provide the stresses and 
deformations of the plate. For application in the design process, the 
approach offers an attractive alternative to those methods in which 
et r the formidable equilibrium, compatibility, and constitutive 
pe pee together with the artifice of the elastic analog, are used to 
tt approximate solution, or, instead, a variational principle alone 
is employed wherein the complex states of stress and strain must 
necessarily be defined in time-dependent terms from inception of the 
analysis. A comparison of the present solution results for steady state 
= buckling of a uniformly end-shortened, initially imperfect 
roy 9 supported square plate is made with earlier results obtained 
vi and Hoff using the more classical approach in conjunction 
with the elastic analog. The present work also improves the 
membrane’s stress distribution to achieve closer satisfaction of stress- 
displacement compatibility; the comparison indicates that the previ- 
ously obtained results for stresses and lateral displacement underesti- 
mate the stiffness of the plate as the creep process progresses. No 
finite critical time representing the gro of unbounded plate 
pt deflection is observed for the loading case of controlled end- 
 poseiee testing machine). Nevertheless, the concept and 
ure presented can be applied in the preliminary design 


process to establish the useful life under c 
specific initially imperfect plate-type structural ¢' 
time-dependent plastic deformation at constant load. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 33107, 33108 


32684 Ce. No-load testing of the shaped field 
super-conductive Final report. Robey, H.N.; Cannell, M.J.; 
Dunnington, L.T. David W. Taylor Research and Development 
Center, Bethesda, MD (USA)). Oct 1979. 55p. NTIS, PC A04/MF 


A0l. 

A laboratory-model uctive d.c. motor, designed 
and constructed at the David W. Taylor Naval Ship Research and 
Devel it Center for peak power output in the 400 to 1000 4 
range, been undergoing no-load testing since January 197. 
Results, herein, substantially validate the loss estimates (6.5 
kW total power loss at 1800 rpm, 120 amp field current, open 
circuit) predicted in a prior analysis, and indicate that no major 

anes, Sete he, enecananets nase seases lee Se 

the possible exception of the collector electromagnetic stability, 

which cannot be evaluated satisfactorily at no-load conditions. Back- 

are on machine development and discussions of the 

quid metal and cryogenic helium handling procedures are also 
included. 


32685 PR gee nag d superconducting composites by the ex- 
ternal diffusion method: NbsSn. Cogan, S.F.; Holmes, D.S.; Rose, 
R.M. (Department of Materials and i i and 
Plasma Fusion Center, Massachusetts Institute of Tec , Cam- 
bridge, Massachusetts 02139, and Wright Patterson Air Force Base, 
Ohio 45433.). J. ae Phys.; 51: No. 8, 4332-4337(Aug 1980). 
Microfilamentary superconducting composites of NbsSn 
fibers in bronze matrices were produced by the external diffusion 
method to; with a solution preanneal to suppress Kirkendall 
porosity. resulting materials had superior res | and 
mechanical properties at 4.2 °K, carrying overall current densities 
well over 10* A/cm? at 15.4 T even for low (12%) superconductor 
fractions; over 10° A/cm? at 12 T; and tolerating (in some cases) 
strains of the order of 2% without degradation, and stresses in the 
500—1000 MPa range. There is evidence that finer superconducting 
filaments can tolerate much greater intrinsic strains without degrada- 
tion; also, that the composites investigated were not optimized in 
terms of residual stresses, matrix composition, or filament spacing or 
size, so that further improvements are possible. 


PROTECTIVE STRUCTURES AND EQUIPMENT 


32686 (UCRL—84036) Effectiveness of self-contained breathing 
apparatus in a fire environment. Held, B.J.; Harder, C.A. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 18 Jul 1980. 
Contract W-7405-ENG-48. 36p. (CONF-800934—1). NTIS, PC 
A03/MF AOl. 

From International environment and safety conference; 
London, UK (1 Sep 1980). 

Several tests that are described to help determine the effec- 
tiveness of self-contained brea apparatus operating under some 
of the stresses imposed on it at a fire scene. It is recommended that 
tests be devised to measure effects of fire decomposition products 
and chemicals, either through gradual corrosion or by immediate 
SCBA failure. Mechanical stress tests are also needed, because fire 
fighter SCBA are subjected to vibration stress from apparatus 
moving over rough roads and rough handling at the scene of a fire 
or emergency. Radiant heat tests are also needed. 


HANDLING EQUIPMENT AND PROCEDURES 
REFER ALSO TO CITATION(S) 32670 


SHIPPING CONTAINERS 
REFER ALSO TO CITATION(S) 32292 


32687 (SAND—80-8021) ay 4 poate: sae 
DOT 7A specification container for ted liquid wn 

(Sandia National Labs., Livermore, CAC (USA)). Aug 1980. Contract 
AC04-76DP00789. 24p. NTIS, — A02/MF AOl. 


This Safety Analysis rt for Packaging (SARP) was 

repared in accordance ah A (DOE) A 3201 for 
ne Seoee Se roval of packaging of tritiated liquid 
wastes to be National Laboratories, Livermore, 
(SNLL) California. Thies report presents information pertinent to the 
construction of tritiated meee aoe waste shipping containers. It contains 
design and development considerations, — tests and evalua- 
tions required to prove the container can wi stand normal tranapor. 
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tation conditions, and demonstrates that the Sandia container-and- 
radioactive-material shipment package is in compliance with DOE 
and Department of Transportation (DOT) safety requirements. An 
internal review of this SARP has been performed in compliance 
with the ERDA (DOE) Manual, 5201 Appendix V. 


MINING AND DRILLING EQUIPMENT AND FACILITIES 


32688 Underwater inspection/testing/monitoring of offshore 
structures. Busby, R.F. (R. Frank Busby Assoc., Arlington, VI). 
Ocean Eng.; 6: No. 4, 355-491(1979). 

The extraction of offshore oil and gas deposits has resulted in 
installation of massive steel and concrete platforms in Lge read 
deeper and more hostile waters. Concern for the safety of platform 

mnel, potential damage to the environment, and the assurance 
of profitable, unimpeded, extraction of these offshore resources is a 
concern of host-country governments and the offshore operators. 
Requirements for underwater inspection of these structures and the 
techniques and tools to conduct such inspection vary widely from 
country-to-country. In some instances periodic inspection is required 
by law; in other instances there is no requirement whatever once the 
structure has been installed. The instruments to conduct underwater 
inspections also vary; their effectiveness is sometimes questionalbe, 
and the cost of underwater inspection to the operator (which will 
eventually be borne by the consumer) is high and will get higher as 
the water depth and complexity of the structure increases. The 
purpose of this six month study was: 1) to identify and describe all 
actual or potential underwater inspection requirements for fixed 
concrete and steel structures promulgated by the governments of 
offshore oil and gas producing countries and by the offshore opera- 
tors themselves; 2) to identify and assess the state-of-the-art in 
underwater non-destructive testing/monitoring/inspection of off- 
shore structures; 3) to evaluate the capability of servicing and 
hardware producers to meet the inspection requirements identified; 
and 4) to describe and establish priorities for specific tasks for 
technology development that should be undertaken to satisfy current 
and future requirements. 10 tables. 


LASERS 
REFER ALSO TO CITATION(S) 32263, 32834 


32689 (AD-A—075784) Bibliography of soviet laser develop- 
~ ments, number 38, November—December 1978. (Defense Intelligence 
or: Washington, DC (USA)). Sep 1979. 119p. NTIS, PC A06/ 
AOl. , 

Coverage includes basic research on solid state, liquid, gas, 
and chemical lasers; components; nonlinear optics; spectroscopy of 
laser materials; ultrashort pulse generation; theoretical aspects of 
advanced lasers; and general laser theory. Laser applications are 
listed under biological effects; communications; beam propagation; 
computer technology; holography; laser-induced chemical reactions; 
measurement of laser parameters; laser measurement applications; 
laser-excited optical effects; beam-target interaction; and plasma 
generation and diagnostics. 


32690 (AD-A—076010) Performance and diagnostics of lasers 
initiated by the reaction of NO with ClO. Arnold, S.J.; Foster, K.D.; 
Snelling, D.R. (Defence Research Establishment Valcartier, Cource- 
lette, Quebec (Canada)). Sep 1979. 25p. NTIS, PC A02/MF AO1. 
A purely chemical HCl laser employing transverse flow was 
operated with a maximum multiline output power of 13 W, which 
‘esents a chemical efficiency of 8.6% based on the total exother- 
micity of the pumping reaction. The required nonequilibrium con- 
centration on Cl atoms was generated by the branched-chain reac- 
tion of NO with ClO:. Mass spectrometric and absorption spectros- 
copic measurements of species concentrations in the NO/CIQO: reac- 
tion system showed that the effectiveness of production of the 
branched chain decreased with increasing total pressure. 


32691 (AD-A—076124) Flameout and acoustic damping in 
pulsed chemical lasers. Final technical report. Limpaecher, R. (Avco- 
Everett Research Lab., Everett, MA (USA)). Jun 1979. Contract 
N00173-76-C-0162,. 149p. NTIS, PC A07/MF AO1. 

The objective of this program was to address the acoustic 
damping issue of a repetitively-pulsed atmospheric pressure pulsed 
chemical laser. For this purpose a device, one meter in size parallel 
to the optical axis, was designed and constructed. To achieve fla- 
meout 80 fluidic devices were used to control the hydrogen flow. A 
new mixer was fabricated to obtain the required medium quality 
using a photochemical machining Gduiete. Pes the acoustic quiet- 
ing a heat exchanger was used to reduce the acoustic reflection of 
the hot-cold gas interfaces, and a muffler type acoustic absorber was 
constructed for acoustic energy attenuation. The results of a limited 
test period have been described. 
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32692 (LA-UR—80-2015) Free electron lasers. Brau, C.A. (Los 
Alamos Scientific Lab., NM (USA)). 1980. Contract W-7405-ENG- 
36. 31p. (CONF-800555—2). NTIS, PC A03/MF AO1. 

From International conference on lasers; Shanghai, China (3 
May 1980). : 

A review of experimental and theoretical concepts of a free 
electron laser is given. The ibilities of scaling these lasers to high 
powers are discussed. (MOW) 


32693 (UCRL—84763) Metal Organic-Chemical Vapor Deposi- 
tion fabrication of semiconductor lasers. Thomas, C. (California 
Univ., Livermore (USA). Lawrence Livermore National Lab.). 6 
Aug 1980. Contract W-7405-ENG-48. Illp. (CONF-800836—1). 
NTIS, PC A02/MF AO1. 

From 52. NTA annual convention; Chicago, IL, USA (12 
Aug 1980). 

The Metal Organic-Chemical Vapor Deposition (MO-CVD) 
process will be studied and implemented in detail. Single crystal 
GaAs, and Ga/sub x/Al/sub 1-x/As films will be grown on GaAs 
by depositing metal-organic alkyl-gallium compounds in the pres- 
ence of an arsine mixture. The metal-organic chemical vapor deposi- 
tion process will allow formation of the semiconductor compound 
directly on the heated substrate in only one hot temperature zone. 
With MO-CVD, semiconductor films can be efficiently produced by 
a new more economical, less complicated process which will lend 
itself more easily than past fabrication procedures, to high quantity, 
high quality reproduction techniques of semiconductor lasers. Clear- 
ly MO-CVD will be of great interest to the communication industry 
where semiconductor lasers will be used extensively in fiber optic 
communication systems, and similarly to the solar energy busin 
where GaAs substrates are used as photcelcctric cells. ’ 


32694 Locking of cw dye laser emission onto the wavelength of 
molecular fluorescence by intracavity gain: Example Iz. Truesdell, 
K.A.; Keller, R.A.; Zalewski, E.F. (Los Alamos Scientific Labora- 
tory, University of California, Los Alamos, New Mexico 87545). J. 
Chem. Phys.; 73: No. 3, 1117-1126(1 Aug 1980). 
A cw dye laser can be locked onto wavelengths correspond- 
ing to iodine (Iz) fluorescence when the fluorescing samples are 
laced inside the dye laser cavity. The sensitivity of the dye laser to 
intracavity gains is analogous to its well-known sensitivity to intraca- 
vity losses. Gains as low as 0.0001 were detected. In particular, the 
5145 A emission of an Ar* laser was used to excite I, molecules 
inside of a tunable dye laser cavity to the v'=43, J'=12 and/or 16 
level (s) of the B *Piu-italic* ground electronic state. The dye laser 
was then progressively tuned to stimulate emission to the v= 10— 
15,J”=11, 13 and or 15, 17 levels of the X' Sg-italic* ground 
electronic state. The efficiency of the dye laser assisted Iz laser was 
1—2 orders of magnitude higher than for the Ar* pumped cw I 
laser. The locking of the dye laser to the Iz fluorescence frequencies 
was found to be a function of the specific vibrational and rotational 
quantum numbers. When the dye laser is operated above threshold, 
spatial hole burning severely limits the fraction of the laser power 
locked onto Iz fluorescence wavelengths. 


32695 Parasitic oscillations in the static centered two-aperture 
limit. Elliott, C.J. (University of California, Los Alamos Scientific 
Laboratory, Group X-1, P.O. Box 1663, Los Alamos, New Mexico 
87545). Appl. Opt.; 19: No. 13, 2109-2117(1 Jul 1980). 

A class of stray-light parasitic oscillation problems observed 
in high-gain laser systems is attacked by the integral equation 
method of Selden. The feedback fraction product determined by this 
method is compared with a simple estimate based on the solid angles 
of the apertures and is found to differ by a factor lying between (2/ 
ar)* and unity. This factor is computed numerically for all two- 
rectangular-aperture problems and analytically in special cases. We 
thus determine the static parasitic oscillation threshold for all these 
problems and deduce the corrections needed for the simple solid- 
angle method of computation. 


32696 Megawatt dye laser oscillator-amplifier system for high 
resolution spectroscopy. Drell, P.; Chu, S. (Univ. of California, 
Berkeley). Opt. Commun.; 28: No. 3, 343-348(Mar 1979). 

Peak powers in excess of 4 MW in the visible and 1.3 MW in 
the uv with linewidths as narrow as 80 MHz are generated with 
three YAG pumped amplifier stages following a cw dye oscillator. 
The laser pulses are nearly Fourier transform limited in frequency 
space and diffraction limited in coordinate space. 


HEAT TRANSFER AND FLUID FLOW 


32697 Slope and intercept of the dimensionless velocity profile 
for artificially roughened surfaces. Hodge, S.A. (Texas Univ., Austin 
(USA)); Sanders, J.P. (Oak Ridge National Lab., TN (USA)); Klein, 
D.E. (Texas Univ., Austin (USA). Nuclear Reactor Lab.). Int. J. 
Heat Mass Transfer; 23: No. 2, 135-140(Feb 1980). 
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A method is demonstrated for determination of the slope and 
intercept of the universal velocity distribution law for flow 
roughened surfaces without the need for measurement of the veloc- 
ity profile. The slope is shown to vary with the nature of the 
roughened surface and in some cases to deviate considerably from 
that for turbulent flow past smooth walls. It is further shown that the 
intercept, commonly known as the roughness parameter R(h*), is 
independent of the ‘width of the velocity profile. The dependence 
noted by previous investigators was due to an assumption that the 
slope of the law of the wall for roughened surfaces is constant and 
equal to that for smooth surfaces. 


32698 (ORNL-MIT—213) Cocurrent three-phase fluidized bed. 
Part 2. Burck, G.M.; Kodama, K.; Markeloff, R.G.; Wilson, S.R. 
(Massachusetts Inst. of Tech., Oak Ridge, TN (USA). School of 
Chemical Engineering Practice). 19 “ited 1975. Contract W-7405- 
ENG-26. 66p. NTIS, PC A04/MF AO1 

Operating characteristics and gas-liquid mass transfer have 
been examined in a cocurrent three-phase fluidized bed using an air- 
carbon dioxide gas mixture, water, and three packings. Minimum 
fluidization velocities were determined, but correlation of the 
volume fraction of each phase with packing characteristics was only 
successful for the solids due to scatter in the data. Several improve- 
ments are suggested. The concentration profile for 4 x 8 mesh 
alumina beads approximated a plug flow model, and the K/sub L/a 
was about twice that for 0.25-in. Plexiglas spheres whose profile 
approached a CSTR model. The K/sub L/a and the degree of 
dispersion for a bubble column at similar flow conditions were 
between values found for the columns containing alumina and Plex- 
iglas packings. 


MATERIALS TESTING 
REFER ALSO TO CITATION(S) 32547 


32699 (LA-UR—80-1277) Applications of industrial computed 
tomography at Los Alamos Scientific Laboratory. Kruger, R.P.; 
Morris, R.A.; Wecksung, G.W. (Los Alamos Scientific Lab., NM 
(USA)). 1980. Contract W-7405-ENG-36. 9p. (CONF-800911—1). 
NTIS, PC A02/MF AO1. 

From 1. European signal processing conference; Lausanne, 
Switzerland (16 Sep 1980). 

A research and development program was begun three years 
ago at the Los Alamos Scientific Laboratory (LASL) to study 
nonmedical applications of computed tomography. This program 
had several goals. The first goal was to develop the necessary 
reconstruction algorithms to accurately reconstruct cross sections of 
nonmedical industrial objects. The second goal was to be able to 
perform extensive tomographic simulations to determine the efficacy 
of tomographic reconstruction with a variety of hardware configura- 
tions. The final goal was to construct an inexpensive industrial 
prototype scanner with a high degree of design flexibility. The 
implementation of these program goals is described. 


32700 (SAND—79-0050) Glossary of terms commonly used in 
the digital analysis of dynamic data. Smallwood, D.O. (ed.). (Sandia 
National Labs., Albuquerque, NM (USA)). Jul 1980. Contract 
AC04-76DP00789. 46p. NTIS, PC A03/MF AO1. 

A list of words has been compiled that explain dynamic data 
generated when measuring in-series conditions of mechanical and 
electrical data. 


SAFETY ENGINEERING 
REFER ALSO TO CITATION(S) 32706 


ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 32899 


32701 (GEPP-OP—473) Determining the mode of high voltage 
breakdowns in vacuum devices. Miller, H.C.; Furno, E.J.; Sturtz, J.P. 
(General Electric Co., St. Petersburg, FL (USA). Neutron Devices 
Dept.; General Electric Co., San Jose, CA (USA)). 1980. Contract 
AC04-76DP00656. 19p. (CONF-800923—1). NTIS, PC A02/MF 
AOl. 

From 9. international symposium on discharges and electrical 
insulations in vacuum; Eindhoven, Netherlands (16 Sep 1980). 

High voltage breakdowns (HVBs) occur in many vacuum 
devices. It frequently is of great practical interest to know the t 
(or mode) of such HVB's, since this can indicate weak points in 
device. Post-mortems can sometimes be helpful, but it would be 
quite desirable to have a technique which would allow the HVB 
mode to be determined in an operating device. Photography can be 


quite helpful, but unfortunately many devices do not permit optical 

access to the region of interest. However, the idea of using Photog: 
raphy in conjunction with other diagnostic techniques to 

the validity of these techniques seemed promising, since these tech- 
niques could then be used to determine the mode of HVBs in opaque 
devices. A literature search indicates that promising techniques are 
to measure the — Aig ery to the device (or the current 

the device) and also look for x-rays generated by the device 
during an HVB. 


32702 (GEPP-OP—476) Improving the voltage holdoff perform-_- 
ance of alumina insulators in vacuum by quasimetallizing or doping. 
Miller, H.C. (General Electric Co., St. Petersbur; ari. FL (USA). 
Neutron Devices t.). 1980. Contract AC04-76DP00656. 19p. 
CT ie S, PC A02/MF a high 

rom 6. international conference on high vo tage microscopy; 
Ao. ae (1 Sep 1980). 

high voltage holdoff capability of insulators may be 

improved by changing the material of the insulator or by a 
choice of geometry for the device using the insulator. 


was selected. It was found that treatment of the surface 
alumina insulator with coatings incorporating varying amounts 
Cr, Mn, and Ti can tly increase the vacuum voltage holdoff 
pe ame | of the ins r (up to 25%). During processing (quasime- 
Peal Gamece This penetrates into the alumina, so it is insensitive 
to mec This quasimetallize treatment is also compati- 
ble with subsequent coe cae and brazing of the alumina insulator. 
A 7 Mn:1 Ti coating mix performed very well, being found to be as 
effective on a 94% AlOs; alumina as on the previously investi 
95% AlOs, 1% Cr2O; alumina. Mixes of 6 Mn:1 Ti:1 Cr and 6 Mn:3 
Cr performed about as well as the 7 Mn:! Ti mix, but no better. 


32703 (GEPP-TIS—476) Improving the voltage holdoff perform- 

ance of alumina insulators in vacuum by q or doping. 

Miller, H.C. — Electric Co., St. Petersburg, tL. (USA). 

t.). 11 Aug 1980. Contract AC04-76DP00656. 
AOl. 


Neutron Devices 
15p. NTIS, PC A 
Treatment of the surface of an alumina insulator with c 
incorporating varying amounts of Cr, Mn, and Ti can 
increase the vacuum voltage holdoff capability of the insulator (up 
to 25 percent). During processing (quasimetallizing) the coating 
penetrates into the alumina, so it is insensitive to mechanical damage. 
This quasimetallize treatment is also compatible with subsequent 
metallizing and brazing of the alumina insulator. Q 
with appropriate formulations has been shown to change the surface 
characteristics of alumina in two ways: it decreases both the surface 
resistivity of the alumina and the secondary electron emission yield 
of the alumina. Each c e improves the voltage holdoff character- 
istics of the alumina. Si improvements in voltage holdoff capa- 
bility can be obtained by rte the plain alumina to the 5 — 
(by weight) level with wdditives of 4 parts Mn/1 part Ti or 1 
Ti/1 Cr. Such doped ceramics have the advantage of em 4 
fewer processing steps than do the quasimetallized ceramics. 
doped and quasimetallized ceramics are suitable for use in ultrahigh 
vacuum apparatus. 


32704 (GEPP-TIS—S11) Crack analysis, glass-ceramic 

of vacuum tube. S R.K. (General Electric Co., St. 

FL (USA). Neutron Devices Dept.). 25 Aug 1980. Contract AC04- 
76DP00656. 23p. NTIS, PC A02/MF AO1. 

The high voltage glass-ceramic insulators from ten vacuum 
tubes that had failed a bubble leak test were analyzed to determine 
the cause. All insulators exhibited a similar crack pattern. It ap- 
peared that the primary crack initiated at a point near the top of the 
insulator and resulted in a fracture that radiated from the inner 
sleeve of the tube to the outer frame. These cracks were duplicated 
on subassemblies by applying heat to the inner sleeve near the top 
surface of the insulator. It was determined that the cracks resulted 
from heating problems associated with the source closure braze. It 
was determined that misalignment of the radio-frequency braze coil _ 
caused cracking of assemblies. 


32705 (UCRL—84640) DASLL: an automatic printed circuit 
board layout system. Magnuson, W.G. Jr. (California Univ., Liver- 
more (USA). Lawrence Livermore National Lab.). 1980. Contract 
W-7405-ENG-48. 8p. (CONF-801005—2). NTIS, PC A02/MF AOI. 

From International conference on circuits and computers; 
Port Chester, NY, USA (1 Oct 1980). 

DASLL stands for Design Automation System at Lawrence 
Livermore and is a system of computer programs to automatically 
lay out printed circuit boards. The focus has been on two-sided PCB 
fabrication aids; primarily drill tape, documentation, and artwork 


generation (including etch, silkscreen, and drill schedule artwork)--—~ 


Limited four-layer PCBs are also possible with the program. 
DASLL can be used in either batch-interactive or batch made of 
operation by technicians, draftsmen, designers, or engineers. Flexibil- 
ity in being able to accomodate a diversity of trimline geometries 
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and component shapes and placements was a goal in the design of 
the software. The system is also very flexible in its capability to deal 
with physical design rules. A principal objective for the system has 
been oo-velane, quick turnaround response for low and medium 
density custom printed circuit boards. 


WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 31527, 32504, 32505 


32706 Approach to energy attenuation of explosive wasted in 
processing equipment. Nollet, A.R.; Sherwin, E.T.; Madora, A.W. 
New Castle, DE; AENCO, Inc. (1978). 11p. (CONF-7805135—2). 
AENCO, Inc., 1502 Reybold Ave., New Castle, DE. 

From 6. mineral waste utilization symposium; Chicago, IL, 
USA (2 May 1978). 

A National Survey indicates Solid Waste Processors for Re- 
source Recovery are experiencing an average of one explosion per 
85,000 tons shredded - one large operator has had 30 explosions in 
the shredding of 800,600 tons. The a and operating experience 
of a Micro-Fog Explosion Suppression System is discussed. Criteria 
and method of system design are presented. The need for more 
research and operating experience is emphasized. 


COMBUSTION SYSTEMS 


REFER ALSO TO CITATION(S) 31470, 31548, 32190, 32492, 
32493, 32681 , 


32707 (CONF-790432—(Vol.1), pp 495-502) Energy economizer 
study. Tipton, J.A. (Dept. of 


for low temperature stack gas: a case 
Energy, Bartlesville, OK). 1979. 

From Conference on industrial energy conservation technol- 
ogy and exhibition; Houston, TX, USA (22 Apr 1979). 

Bartlesville (Oklahoma) Energy Technology Center (BETC) 
engineers made a study of recycling waste heat from one of the 
power plant boilers. The study showed that a system could be 
designed that would reclaim this waste heat and then utilize it to 
— air for boiler operation. The system incorporated a heat-pipe 

t exchanger flanged in a stack by-pass loop that would efficiently 
capture and transfer heat at low temperature differences (350 to 
500°F). After reclaiming heat from this source, the burner air supply 
is preheated by passing through the heat exchanger. Sensitive design 
problems that had to be resolved were: overall cost-effectiveness; 
below-dewpoint cooling of stack gas causing acid corrosion; and 
selection of an effective heat exchanger. The candidate boiler is one 
of two that generate high-temperature hot water (HTHW) for 
BETC facility heating and cooling. One unit normally handles the 
heating and cooling load, while the other is in standby status. The 
preheat system was designed by BETC engineers. The new stack 
assembly was fabricated by a local metal shop, and was installed by 
BETC maintenance personnel. The cost of the heat exchanger and 
other hardware was $7562. Operational results show that boiler 
efficiency has increased between 6 and 7%, which reflects the 
percent of reduction in fuel consumption. At full-load conditions, the 
burner supply air is preheated to 350°F and stack gas is cooled to 
310°F. Corrosion damage to the heat exchanger and other internal 
parts are nonexistent. Natural gas is the boiler fuel, and, as expected, 
no residue coating of the heat exchanger has developed. 


32708 (DOE/MC/14143—t1) Measurements of microwave 
transmission characteristics through various configurations of fluidized 
bed materials. (BDM Corp., McLean, VA (USA)). May 1980. Con- 
tract AC21-80MC14143. 27p. NTIS, PC A03/MF AO1. 

The feasibility of developing a microwave diagnostic system 
for measurement of bubbles in a fluidized bed combustion system has 
been experimentally investigated. Experiments were performed in a 
simple ag geometry, using microwave frequencies from 2.4 
to 3.9 GHz. Styrofoam spacers were used to simulate bubbles in bed 
materials, such as Greer limestone. The results show that it is feasible 
to develop a diagnostic system based on microwave transmission 
through a system consisting of gaps in a limestone media, such as a 
fluidized ved. The gap has been shown to perturb the transmitted 
power, and to be very sensitive to bubble and bed material dimen- 
sions. Resonance effects are shown to occur when dimensions are 
integer multiples of a quarter wavelength. 


32709 (DOE/METC/SP—80/15) Development of a simple flui- 
dized-bed coal combustion model for the assessment of a pressurized 
fluidized-bed combustion system for electrical power generation. 
Saxena, S.C.; Turek, D.G. (Department of eo od Morgantown, 
WV (USA). Morgantown Energy Technology ter). Jul 1980. 
141p. NTIS, PC A07/MF AO1. 
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This report summarizes the state-of-the-art in the mathemat- 
ical modeling of fluidized-bed coal combustors with the goal of 
evolving a general framework which will be appropriate for devel- 
oping a system model for the fluidized-bed coal combustion and 
power generation technology. Consequently, no attempt is made to 
generate a functional model, but instead a very simple model is 
proposed as a first step. The model considers all the essential 
ingredients of coal combustion and sulfur absorption in fluidized-bed 
reactors. These are coal devolatilization, char combustion in a bed of 
dolomite or calcium carbonate, sulfur retention in the fluidized-bed 
elutriation from the bed, and heat removal by cooling tubes imbed- 
ded in the bed. The model is presented and a numerical scheme is 
proposed which will permit the calculation of bed temperature, coal 
combustion efficiency, sulfur retention, flue gas composition, and 
overflow from the bed. Numerical results are presented in which the 
dependence of the various combustion and operating parameters is 
examined 


MARINE ENGINEERING 


32710 Marine riser measuring joint. van den Bussche, H.K.J.; 
van Soldt, N.J.; van de Krogt, A.H.; Drinkwaard, W. (to Shell Oil 
Co.). US Patent 4,174,628. 29 Nov 1979. Filed date 10 Jul 1978. 8p. 

A marine pipe riser, through which wells may be drilled 
during offshore drilling operations, is provided with an instrumented 
section equipped with stress-measuring elements so that loads and 
stress on the pipe riser may be measured. (7 figures) 


32711 (SAND—80-0317C) Optimized design and predicted per- 
formance of a deep ocean 50 m piston coring system. Karnes, C.H.; 
Burchett, S.N.; Dzwilewski, P.T. (Sandia National Labs., Albuquer- 
que, NM (USA)). 1980. Contract AC04-76DP00789. 9p. (CONF: 
800921—2). NTIS, PC A02/MF AO1. 

From IEEE/Oceans ‘80 conference; Seattle, WA, USA (8 
Sep 1980). 

Calculational techniques are described which were developed 
or adapted for the purpose of analyzing the mechanical response of a 
proposed piston coring system capable of recovering high quality 50 
m long cores. The analysis includes the effects of barrel geometry on 
the mass required to penetrate 50 m of an assumed sediment, the 
effects of non-vertical entry and pullout on the stresses within the 
barrel, and the effects of steel cable or parachute piston restraints on 
the resulting core sample distortion. The results show that a wall 
thickness of 50 mm in the upper section is necessary to survive an 


‘ entry of up to 1.5° from vertical or a recovery angle of up to 5° 


They also show that a mass of 15,400 kg and a pullout force of 330 
KN are required. It is shown that active piston control is necessary to 
eliminate piston motion during penetration. 


POLLUTION CONTROL EQUIPMENT 


32712 (AD-A—075947) Control of particulate emissions from 
turbine engine test cells by cooling water injection. Final report Feb— 
May 79. MacNaughton, M.G.; Tarquinio, J.J.; Martone, J.A. (Air 
Force gg and Services Center, Tyndall AFB, FL (USA)). 
Jul 1979. 77p. NTIS, PC AOS/MF AO1. 

The operation of DOD turbine engine test cells in California 
has been criticized by the State environmental regulatory agencies 
because smoke generated by some engines results in excessive opac- 
ity (visibility) of the test cell exhaust plume. Since the plume exceeds 
visibility standards for only a relatively small proportion of engines 
‘tested a low cost control technique which brings the test cell into 
compliance with opacity standards is required. This study was 
initiated to verify that, in addition to forming a steam p,ume, water 
used to cool the test cell walls also removes engine generated 
particulates and substantiates this procedu.e as a legitimate pollution 
control technique. It can be concluded from this study that water 
injection as practiced at McClellan AFB test cell results in signifi- 
cant (approx. 50% by weight) control of turbine engine particulate 
emissions. It is postulated that the process could be made more 
efficient by the use of better designed spray nozzles which would 
increase water droplet particle contact and inclusion of a demister to 
increase water removal from the exhaust. 


RANKINE 


REFER ALSO TO CITATION(S) 32491 
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PARTICLE ACCELERATORS 


DESIGN, DEVELOPMENT, AND OPERATION 
REFER ALSO TO CITATION(S) 32945 


32713 (AD-A—076200) Generation of high a current 
ion pulses by magnetic compression of ion Interim report. 
Kapetanakos, C.A. (Naval Research Lab., Washington, DC (USA)). 
24 Oct 1979. 34p. NTIS, PC A03/MF AOi. 

A scheme is proposed for the generation of intense, high 
energy ion pulses by magnetic compression of ion rings. After 
compression the ring is extracted through a half magnetic cusp that 
transforms an appreciable fraction of the ring’s rotational energy to 
translational energy. Using the Vlasov-Maxwell approach, it has 
been shown the existence of equilibrium of a hollow, rotating beam 
in the absence of an external magnetic field and a conducting — 
tube. Therefore, the proposed scheme appears to be in particular 
useful for those applications that require a large separation between 
the accelerator and the target. 


32714 (LA—8407-PR) Medium-energy physics program. Prog- 
ress report, August 1-October 31, 1979. van Dyck, O.B.; Dunn, E.D. 
(comps.). (Los Alamos Scientific Lab., NM (USA)). Jun 1980. Con- 
tract W-7405-ENG-36. 72p. NTIS, PC A04/MF A0O1. 

This q quarterly report covers the last month of LAMPF Cycle 
24, with “yy H”* beam current and low-intensity polarized and 
unpolarized H~ beams. The 800-MeV spin precessor installation is 
shown, and some activities preparing for dual-energy operation are 
reported. Six research reports containing significant data are ab- 
stracted and indexed individually. 32 figures, 16 tables. 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


REFER ALSO TO CITATION(S) 32713 


32715 (BNL—27973) Survey of beam-beam limitations. Courant, 
E.; Cornacchia, M.; Donald, M.M.R.; Evans, L.R.; Tazzari, S.; 
Wilson, E.J.N. (Brookhaven National Lab., Upton, NY (USA); 
California Univ., Berkeley (USA). Lawrence Berkeley Lab.; Euro- 
pean Organization for Nuclear Research, Geneva (Switzerland); 
Stanford Linear Accelerator Center, CA (USA)). 1979. Contract 
AC02-76CH00016. 5p. (CONF-790787—1). NTIS, PC A02/MF 
AOl. 

From Workshop on beam current limitations in storage rings; 
Upton, NY, USA (16 al 1979). 

The effect of beam-beam interaction is known to limit the 
luminosity of electron-positron storage rings and will, no doubt, limit 
the proton-antiproton collision scheme for the SPS. While theorists 
are struggling to explain this phenomenon it is more instructive to 
list their failures than their rather limited successes, in the hope that 
experiments may emerge which will direct their endeavors. The 
search for a description of a nonlinear system as it approaches the 
limit in which ordered motion breaks down, is the nub of the 
problem. It has engaged many fine mathematical intellects for dec- 
ades and will no doubt continue to do so long after ISABELLE, the 
p antip and LEP are past achievements. Empirical scaling laws are 
emerging which relate electron machines to each other but their 
extrapolation to proton machines remain a very speculative exercise. 
Ho gee ay data on proton limits is confined to one machine, the 

SR, which does not normally suffer the beam-beam effect and 
where it must be artificially induced or simulated. This machine is 
also very different in important ways from the p antip collider. The 
gloomy picture which has emerged recently is that the fixed limits 
which were conventionally assumed for proton and electron ma- 
chines can only be said to be valid for the machines which engen- 
dered them - the best guess that could be made at the time. They are 
very difficult to extrapolate to other sets of parameters. 


32716 (BNL—28020) Dispersion correction through movement of 
the closed orbit. Parzen, G. (Brookhaven National Lab., Upton, NY 
(USA)). 1980. Contract AC02-76CH00016. Sp. (CONF-800740—4). 
NTIS, PC A02/MF AO. 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

Portions of document are illegible. 

The closed orbit correction system can be used to correct the 
vertical dispersion by displacing the orbit at the quadrupoles and 
sextupoles. The accuracy of the results have been verified by com- 
parison with exact calculations. Results for correcting the horizontal 
dispersion are also given. 
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32717 Ce ee aes Oe 2 inde ad ab ae 
cy fast blow-up. “Tiy CSA) C. (Brookhaven National 
Lab., Upton, NY foto. ¢ tract AC02-76CHO00016. 8p. 
(CONF-800740—2). re PC A02/MF AO1. 

From 11. international conference on high energy accelera- 
tors; Gonem, Switzerland (7 Jul 1980). 

Portions of document are illegible. 

We study the longitudinal stability of a single particle bunch 
in a storage ring using Vlasov equation. We show that the Viasov 
equation has solutions corresponding to a fast, microwave instability 
if a condition on the beam current, qualitatively similar to the 
stability condition for a coasting beam, is satisfied. This condition 
can be used to define a threshold current, and to discuss its depen- 
dence on the longitudinal coupling impedance. 


32718 (SLAC-PUB—2537) Scaling of damping rings for collid- 
ing linac beam systems. Wiedemann, H. (Stanford Linear Accelerator 
Center, CA (USA)). Jun 1980. Contract AC03-76SFO05S15. 7p. 
(CONF-800740—10). NTIS, PC A02/MF A0O1. 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The of damping rings for colliding linear accelerator 
beams is discussed. It was found that low repetition rates should be 
used to achieve the highest luminosity. Only for very values of 
the repetition rate above 10* sec” * the luminosity is fo to increase 
again with pulse repetition rate. In this regime, however, damping 
rings are not useful anymore and the operating cost for the facility is 
very high without gain in luminosity as compared to low repetition 
rates. lore for reasons of economics as well as lormance 
low pulse repetition rates should be chosen and research and devel- 
opment should be denoted to solve tolerance problems encountered 
at these low pulse rates. 


—— Secondary-electron time pickoff for pulsed charged-parti- 

cle beams. oo R.C.; Dalgas, D.R. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Nucl. Instrum. Methods; 165: 
No. 1, 55-56(15 Sep 1979). 

A channel electron multiplier that detects secondary electrons 
ee ee re ee ee Oe ee 
used for pulsed charged-particle beams in the MeV region. This 
system provides reliable timing reference signals for beams of a wide 
range of intensities. 


AUXILIARIES AND COMPONENTS 


ION SOURCES 
REFER ALSO TO CITATION(S) 32898 


EXPERIMENTAL FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 32682, 32714 


32720 (ANL/NDM-—¥53) Neutron source investigations in sup- 
port of the cross section program at the Argonne Fast-Neutron Gener- 
ator. Meadows, J.W.; Smith, D.L. (Argonne National Lab., IL 
(USA)). May 1980. Contract W-31-109-ENG-38. 26p. (CONF- 
800395—1). NTIS, PC A03/MF A011. 

From = rg on neutron source properties; De- 

H (17 Mar 1 

Sees Expertmental ital methods related to the production of neutrons 
for cross section studies at the Argonne Fast-Neutron Generator are 
reviewed. Target assemblies commonly employed in these measure- 
ments are described, and some of the relevant physical properties of 
the neutron source reactions are discussed. Various measurements 
have been performed to ascertain knowledge about these source 
reaction that is required for cross section data analysis purposes. 
Some results from these studies are presented, and a few specific 
examples of neutron-source-related corrections to cross section data 
are provided. 16 figures, 3 tables. 


32721 (BNL—28004) Resonant impedance of bellows above 
cutoff. Krinsky, S. (Brookhaven National Lab., Upton, NY (USA)). 
1980. Contract AC02-76CH00016. Sp. (CONF-800740—5). NTIS, 
PC A02/MF AOl1. 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

Portions of document are illegible. 

The perturbation method of Chatard- Moulin and Papiernik is 
used to calculate the longitudinal and transverse impedances, Z() 
and Z/sub perpendicular/(w), of a bellows. The bellows shape is 
defined by its radius a(z) = a (1 + ¢€s(z)), where a is the mean radius, 
€ a small parameter, and s(z) describes the convolution of the 
bellows. A finite wall conductivity is considered and the resonant 
contribution to the impedance above the cutoff frequency of the 
unperturbed chamber is determined, obtaining analytic approxima- 
tions to the resonant frequencies, quality factors, and shunt impe- 
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dances. The relation Z/sub perpendicular/(w) = (2c/a*)Z(w)/w, of 
course, does not hold as an identity, but it is found to be a useful 
relation for the shunt impedances, holding exactly for one family of 
transverse modes and providing an upper bound on the shunt impe- 
dances of the second set of transverse modes. 


32722 (BNL—28013) Design and project status of the National 
S Light Source; storage rings (2.5 GeV, 0.7 GeV) for the 
generation of bright synchrotron radiation sources. van Steenbergen, 
A. (Brookhaven National Lab., fas NY (USA)). 1980. Contract 
a, 8p. (CONF-800740—3). NTIS, PC A02/MF 
AOl. 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

Two high intensity storage rings are being constructed at 
Brookhaven National Laboratory for the generation of intense fluxes 
of synchrotron radiation in the vuv wavelength region (700 MeV 
ring, d/sub c/ = 31.5 A) and in the x-ray wavelength region (2.5 
GeV ring, X/sub c/ = 2.5 A). A description is given of the facility, 
the main features of the storage rings are presented and the basic 
aay we are enumerated. High field superconducting wigglers, to 
ower the short wavelength cutoff in the x-ray ring, and undulators, 
for flux enhancement or a free electron laser experiment will be 
incorporated and parameters are given here. Special design aspects 
to optimize the electron storage rings as dedicated synchrotron 
radiation sources will be emphasized and the status of the project 
will be given. 


32723 (LBL—10972) Air flow into the LBL Bevatron. Williams, 

J.D. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 

Sep re Contract W-7405-ENG-48. 34p. NTIS, PC A03/MF AOI. 
esis. 

The Lawrence Berkeley Laboratory is oonety tains an 
improved liner in its Bevatron. The new liner will capabie of 
producing a vacuum of 2 x 10™* N/M? (1.5 x 10™*° Torr) and a 
temperature on the order of 12K. There has been concern for quite 
some time about possible damage to the liner in the event of a beam 
line window breaking allowing atmospheric air to rush into the 
vacuum. The installation of the new more fragile liner has height- 
ened this concern. This effort is an attempt to characterize the 
pressure loading on the cryopanel in the event of a beam window 
rupture. Also of interest is the time it would take the inrushing 
atmospheric air to reach the tangent tank where the fragile cryopan- 
els are located. Fast acting values placed between sections D and E 
at the beam line tangent tank junction are being considered as a 
precaution. 


32724 (SLAC-PUB—2522) Review of accelerator instrumenta- 

tion. Pellegrin, J.L. (Stanford Linear Accelerator Center, CA 

SA)). May 1980. Contract AC03-76SF00515. 12p. (CONF- 
40—11). NTIS, PC A02/MF AOl1. 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

Some of the problems associated with the monitoring of 
accelerator beams, particularly storage rings’ beams, are reviewed 
along with their most common solutions. The various electrode 
structures used for the measurement of beam current, beam position, 
and the detection of the bunches’ transverse oscillations, yield pulses 
with sub-nanosecond widths. The electronics for the soning of 
these short pulses involves wide band techniques and circuits usually 
not readily available from industry or the integrated circuit market: 

ive or active, successive integrations, linear amet 
old circuits with nanosecond acquisition time, etc. rt also 
resents the work performed recently for monitoring the ultrashort 
Soom of colliding linear accelerators or single-pass colliders. To 
minimize the beam emittance, the beam position must be measured 
with a high resolution, and digitized on a pulse-to-pulse basis. 
Experimental results obtained with the Stanford two-mile Linac 
single bunches are included. 


32725 (SLAC-PUB—2533) Surface studies of materials for su- 

lucting cavities. Garwin, E.L.; Kirby, R.E.; Momose, T.; 
Hoyt, E.W. (Stanford Linear Accelerator Center, CA (USA)). Jun 
1980. Contract AC03-76SF00515. 4p. (CONF-800928—3). NTIS, PC 
A02/MF AOl. 

From 8. international vacuum congress/ 4. international con- 
ference on surface science and 3. European conference on solid 
surface; Cannes, France (22 Sep 1980). 

A n.ultitechnique system has been constructed to study mate- 
rials and processes used for comnage high Q superconducting 
cavities, while constantly maintaining uhv environment. Character- 
ization of a small disc of superconducting material, e.g. Nb, is done 
by a variety of methods, including AES, XPS, EID, ellipsometry, 
sputter profiling, and secondary electron yield measurements. The 
samples may be processed in situ by rf and electron bombardment 
heating, and ion sputtering. Sample temperatures may be held from 
77K to 2500K. Coating by sputtering and evaporation, and oxidizing 
and nitriding are incorporated. Both AES and secondary yield 
measurements are accomplished using very low current electron 
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beams and counting electronics to minimize the reduction of oxide 
surfaces by electrons. Computer-controlled ellipsometry allows mon- 
itoring of the temporal growth of surface layers during controlled 
exposure to tensive measurements have been carried out on 
Au, C, Pt, and its oxides, nitride, and carbide. AES, secondary 
yield, and other measurements are presented, and trends which may 
enable the production of stable cavity surfaces and their simple, 
effective in situ regeneration while installed as accelerating cavity 
surfaces are discussed. 


STORAGE RINGS 
REFER ALSO TO CITATION(S) 32715 


32726 (BNL—26731) ISABELLE control system: design con- 

eye (Brookhaven National Lab. — NY 

(say, 1979. tract AC02-76CH00016. 16p. (CONF-7910170— 
» PC A02/MF AOl 


From Workshop on distributed computer control systems; 
Tampa, FL, USA (2 Oct 1979). 

Portions of document are illegible. 

ISABELLE is a Department of Energy funded proton accel- 
erator/storage ring being built at Brookhaven National Laboratory 
(Upton, Long Island, New York). It is large (3.8 km circumference) 
and complicated (~ 30,000 monitor and control variables). It is 
based on superconducting technology. Following the example of 
previous accelerators, ISABELLE will be operated from a single 
control center. The control system will be distributed and will 
incorporate a local computer network. An overview of the concep- 
tual design of the ISABELLE control system will be presented. 


32727 (SLAC-PUB—2521) Outlook for studies of gamma- 
gamma collisions at PEP. Burke, D.L. (Stanford Linear Accelerator 
Center, CA (USA)). Jun 1980. Contract AC03-76SFO0515. 10p. 
(CONF-800499—1). NTIS, PC A02/MF AO1. 

From International workshop on gamma-gamma collisions; 
Amiens, France (8 Apr 1980). 

A preview of the two-photon physics that can be expected to 
result from the initial PEP i. is presented. The experimental 
detectors are discussed with emphasis placed on their — 
—— to do studies of gamma-gamma interactions. 7 figures, 

table. 


INSTRUMENTATION 


RADIATION INSTRUMENTATION 


GENERAL DETECTORS AND MONITORS 


32728 Ionization chamber. Walenta, A.H. US Patent Applica- 
tion 098,451. [nd]. 20p. 

An ionization chamber is described which has separate drift 
and detection regions electrically isolated from each other by a fine 
wire grid. A relatively weak electric field can be maintained in the 
drift region when the grid and another electrode in the chamber are 
connected to a ~~ voltage source. A much stronger electric field 
can be provided in the detection region by connecting wire elec- 
trodes therein to another high voltage source. The detection region 
can thus be oa in a proportional mode when a suitable gas is 
contained in chamber. High resolution output pulse waveforms 
are provided across a resistor connected to the detection region 
anode, after ionizing radiation enters the drift region and ionizes the 
gas. 


32729 (LA-UR—80-1358) Data acquisition and control for 
gamma Barnes, B.K.; Murray, A.S.; Quintana, J.N. (Los 
Alamos Scientific Lab., NM (USA)). 1980. Contract W-7405-ENG- 
36. 20p. (CONF-800693—1). NTIS, PC A02/MF AOl1. 

From 28. conference on remote systems technology; Las 
Vegas, NV, USA (8 Jun 1980). 

A new computer-based data acquisition and control unit has 
been installed in the Los Alamos Scientific Laboratory (LASL) 
system for scanning irradiated reactor fuel pins. The scanning mech- 
anism is controlled by a commercial multichannel analyzer via a 
CAMAC link with an intelligent crate controller. The scanning and 
control unit consists of three linked LSI-11 computers. The multi- 
tasking capability of the commercial operation system allows control 
decisions to be based upon currently acquiring data. 


32730 (SAND—80-0637C) Passive neutron dosimetry on cruise 
missile tests. Ewing, R.I. (Sandia National Labs., Albuquerque, NM 
(USA)). 1980. Contract AC04-76DP00789. 5p. (CONF-800703—5). 
NTIS, PC A02/MF AO1. 
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From Annual conference on nuclear and space radiation 
effects; Ithaca, NY, USA (15 Jul 1980). 

One of the components exercised during development tests of 
cruise missiles is the neutror: generator that supplies the burst of 
neutrons needed to initiate a nuclear explosion. The subject of this 
report is a method of verifying the production of neutrons using a 
passive neutron activation te chnique that is sufficiently sensitive to 
detect a decay rate of a few atoms per hour. 


32731 Gas mixtures for gas-filled | ow: detectors. Christo- 
phorou, L.G.; McCorkle, D .L.; Maxey, D.V.; Carter, J.G. (to t. 
onan US Patent 4,201,692. 6 May 1980. Filed date 22 Jan 

PAT-APPL-5,263. 

Improved binary arid tertiary gas mixtures for gas-filled parti- 
cle detectors are provide:i. The components are chosen on the basis 
of the principle that the first component is one gas or mixture of two 
gases vor} large electron scattering cross section at energies of 
about 0.5 eV and highe:r, and the second component is a gas (Ar) 
having a very small cre.ss section at and below aout 0.5 eV, whereby 
fast electrons in the ‘gaseous mixture are slowed into the energy 
range of about |).5 eW where the cross section for the mixture is 

and hence the ¢:lectron mean free path is large. The reduction 
in both the cross section and the electron energy results in an 
increase in the diift velocity of the electrons in the gas mixtures over 
that for the separate components for a range of E/P (pressure- 
reduced electron fizld) values. Several gas mixtures are provided 
that provide faster 1-esponse in gas-filled detectors for convenient E/ 
P ranges as compared with conventional gas mixtures. 


32732 Miniaturized radiation chirper. Umbarger, C.J.; Wolf, 
M.A. (to it. of Energy). US Patent 4,197,461. 8 Apr 1980. Filed 
date 17 Aug 1978. 6p. 

PAT-APF’L-934,764. 

A miniatiirized radiation chirper for use with a small battery 
supplying on th.e order of 5 volts is described. A poor quality CdTe 
crystal which ‘is not necessarily suitable for high resolution gamma 
ray spectrosccypy is incorporated with appropriate electronics so that 
the chirper emits an audible noise at a rate that is proportional to 
radiation ex’»osure level. The chirper is intended to serve as a 
personnel ridiation warning device that utilizes new and novel 
electronics with a novel detector, a CdTe crystal. The resultant 
device is mich smaller and has much longer battery life than existing 
chirpers. 


32733 Position-sensitive proportional counter with low-resistance 
metal-wire anode. Kopp, M.K. (to —- of Energy). US Patent 
4,197,462. 8 Apr 1980. Filed date 4 Dec 1978. 6p. 

PA,T-APPL-966,525. 

A position-sensitive proportional counter circuit is provided 
which wses a conventional (low-resistance, metal-wire anode) pro- 
portiona | counter for spatial resolution of an ionizing event along the 
anode ©f the counther. A pair of specially designed activecapaci- 
tance preamplifiers terminate the anode ends wherein the anode is 
treateci as an RC line. The preamplifiers act as stabilized active 
capacitance loads and each is com of a series-feedback, low- 
noise: amplifier, a unity-gain, shunt-feedback amplifier whose output 
is connected through a feedback capacitor to the series-feedback 
amplifier input. The stabilized capacitance loading of the anode 
allows distributed RC-line ition encoding and subsequent time 
difference —— by sensing the difference in rise times of pulses 
at te anode ends where the difference is ape nd in response to the 
distributed capacitance along the anode. This allows the use of lower 
resistance wire anodes for spatial radiation detection which simplifies 
the: counter construction and handling of the anodes, and stabilizes 
the anode resistivity at high count rates (> 10° counts/sec). 


322734 Position sensitive transmission detector for the determina- 
tion of the scattering angles at the entrance aperture of a QDDD 
$s) . Uhlhorn, C.D.; Braun-Munzinger, P.; Renner, T. 
(State Univ. of New York, Stony Brook (USA)); Barrette, J.; 
ILeVine, M. (Brookhaven National Lab., Upton, NY (USA)). Verh. 
Dtsch. Phys. Ges.; No. 9, 1074(1980). (In German). 

From Spring meeting Muenchen ‘80; Muenchen, Germany, 
F.R. (17 - 22 Mar 1980). 


32735 *Li-salicylate neutron detectors with pulse 


shape discrimi- 
nation. Greenwood, L.R.; Chellew, N.R. (Argonne National Lab., 
IL (USA)). Nucl. Instrum. Methods; 165: No. 1, 129-131(15 Sep 
1979). 
Crystals of *Li-salicylate used alone or suspended in various 
plastics and liquids make excellent neutron detectors with high light 
output, low gamma sensitivity, and pulse shape discrimination. 


HIGH ENERGY PHYSICS INSTRUMENTATION 
REFER ALSO TO CITATION(S) 32727 
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32736 (BNL—28117) First experiences with a fastbus system at 

Brookhaven. Leipuner, L.B.; Larsen, R.C.; Makowiecki, D.S. 

(Brookhaven National Lab., Upton, NY (USA)). 14 Jul 1980. Con- 

a ” * Radhiepeesc gm llp. (CONF-800724—10). NTIS, PC A02/ 
AOl. 

From 20. international conference on high energy physics; 
Madison, WI, USA (17 Jul 1980). 

A new concept in high energy data acquisition systems called 
Fastbus has been developed and implemented at Brookhaven. The 
system which is capable of sub-gigabit/sec s has been operating 
for some time now. A number of modules including an on-bus 
processor, a PDP11 interface, 32 channel coincidence a 16 
channel scaler, a 32 channel ji-clock device, a 60 nsec memory and a 
predetermined time module have been developed and built. Features 
of the system include extensive use of ECL logic and a water cooled 
crate with conduction heat transfer within a module. The system is 
= an on-line experiment at the AGS. Operating experience will 


32737 (BNL—28160) Accurate computer simulation of a drift 
chamber. Killian, T.J. (Brookhaven National Lab., Upton, NY 
(USA)). 25 Mar 1980. Contract AC02-76CH00016. 19p. (CONF- 
800243—2). NTIS, PC A02/MF AO1. 

980) From Wire chamber conference; Vienna, Austria (27 Feb 
1980). 

A general purpose program for drift chamber studies is de- 
scribed. First the capacitance matrix is calculated using a Green's 
function technique. The matrix is used in a linear-least-squares fit to 
choose optimal operating voltages. Next the electric field is comput- 
ed, and given knowledge of gas parameters and magnetic 
environment, a family of electron trajectories is determined. These 
are finally used to make drift distance vs time curves which may be 
used directly by a track reconstruction program. Results are com- 

with data obtained from the cylindrical chamber in the Axial 

ield Magnet experiment at the CERN ISR. 


32738 Response of a uranium-plastic calorimeter to low GeV 
(<=10 GeV) protons. Gabriel, T.A.; Bishop, B.L. (Oak Ri 
National Lab., TN (USA)). Nucl. Instrum. Methods; 164: No. 3, 
611(1 1979). 

¢ calculated response of a uranium-plastic calorimeter for 
incident 1-10 GeV protons is presented and compared to previously 
published data for a uranium-liquid argon calorimeter. 


32739 High-pressure thin-window gas cell. Haight, R.C.; Rambo, 
C.; Cormier, J.; Garibaldi, J.L. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Nucl. Instrum. Methods; 164: No. 3, 61 
614(1 Sep 1979). 

A thin-window gas cell has been developed to contain helium 
at pressures to 2 MPa (20 atm). The cell is used to calibrate the 
efficiency of a magnetic-quadrupole charged-particle spectrometer 
for measuring charged particles from neutron-induced reactions. 


32740 Germanium charged particle telescopes with ultra-thin de- 
tector contacts, Hubbard, G.S.; Haller, E.E. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Nucl. Instrum. Methods; 164: 
No. 1, 121-124(1 Aug 1979). 

High-purity germanium charged particle tel consist- 
ing of detectors with ultra-thin (approximately 1000 A) ion i t- 
ed. p*- and n*-contacts and capable of stopping up to 200 MeV 
protons have been developed. Fixed and variable detector configura- 
tions which accommodate user needs are described. A 
from a **Si(p,p’)**Si scattering experiment demonstrates the per- 
formance of such telescopes. 


32741 (ANL/AMD/TM—64) AROMA-AIRWICK: 8 
CHLOE/CDC-3600 system for the automatic identification of spark 
and their association into tracks. Clark, R.K. ( Na- 
.. IL (USA)). [nd]. Contract W-31-109-ENG-38. SOp. 

NTIS, PC A03/MF AOl. 

The AROMA-AIRWICK System for CHLOE, an automatic 
film scanning equipment built at Argonne by Donald Hodges, and 
the CDC-3600 computer is a system for the automatic identification 
of spark images and their association into tracks. AROMA-AIR- 
WICK has been an outgrowth of the generally recognized need for 
the automatic processing of high energy physics data and the fact 
that the Argonne National Laboratory has been a center of serious 
spark chamber development in recent years. 


MISCELLANEOUS INSTRUMENTS 


32742 Digital pressure transducer for use at high 
Karplus, H.H.B. US Patent Application 092,154. [nd]. 9p. 

A digital pressure sensor for measuring fluid Drea at 
relatively —_ temperatures includes an electrically con any banged 
coupled to the fluid by a force disc that causes tension in the to 
be a function of fluid pressure. The tension causes changes in the 
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mechanical resonant frequency of the fiber, which is caused to 
vibrate in a magnetic field to cage an electrical signal from a 
positive-feedback amplifier at the resonant frequency. A count of 
this frequency provides a measure of the fluid pressure. 


32743 (CONF-800922—1) Plasma diagnestics approach to weld- 
ing heat source/molten pool interaction. Key, J.F.; McIlwain, M.E.; 
Isaacson, L. (Idaho National Ho grag by Idaho Falls (USA)). 
1980. Contract AC07-76ID01570. 4p. 1S, PC A02/MF AOl. 

From 6. international conference on gas discharges and their 
applications; Edinburgh, UK (8 Sep 1980). 

Plasma diagnostic techniques show that weld fusion zone 
profile and loss of metal vapors from the molten | are strongly 
dependent on both the intensity and distribution of the heat source. 
These plasma properties, are functions of cathode vertex angle and 
pene conductivity of the shielding gas, especially near the anode. 


32744 (COO—3071-244) Large scintillation counter design with 
waveshifter light collection. Theodosiou, G.; Selove, W. (Argonne 
National Lab., IL (USA); Pennsylvania Univ., Philadelphia (USA). 
Dept. of Physics). 9 May 1980. Contract AC02-76ER03071. 9p. 
(ANL-HEP-PR—80-27; CONF-800684—3). NTIS, PC A02/MF 
AOl. 

From International conference on experimentation at LEP; 
Uppsala, Sweden (16 Jun 1980). 

The light collection method, scintillation and waveshifter 
materials, number of photoelectrons (N/sub pe/) calculation, and 
time resolution for a scintillator hodoscope of very large dimensions 
are described. This equipment is used for particle counting and time- 
of-flight applications and is about 5 times less expensive that aroma- 
tic scintillators. The time resolution is about +- 2/3 sec. (FS) 


32745 (EGG—1183-2380) Laboratory evaluation of a KrF laser 
fluorosensor. Capelle, G.; Franks, L. (EG and G, Inc., Goleta, CA 
(USA). Energy Measurements Group). Sep 1978. Contract AC08- 
76NV01183. 41p. NTIS, PC A03/MF AO1. 
A laboratory version of a fluorosensor system consisting of a 
KrF laser, an 8-inch f/4.5 Newtonian telescope receiver fitted with a 
wavelength discriminator followed by a phdtomultiplier detector, 
and readout electronics, was assembled and tested. Detection sensi- 
tivity of the system was measured for two different photomultiplier 
tubes, a visible and a solar blind tube, used first with an optical filter 
and later with a small monochromator. System detectivity was 
measured using a solution of phenol in water and was found to be 7.5 
x 10-* moles/liter. Liquid effluent samples A and B, from coal 
rocessing streams, were detected at dilutions of 0.37 ml/1 and 2.7 x 
10-* ml, respectively. A solution of cyclic organics obtained from 
the National Bureau of Standards was detected at a dilution of 3.6 x 
10°? ml/1. No significant variation in detectivity with photomulti- 
plier voltage was found. 


32746 (IS-T—891) Inductively coupled plasma-atomic emission 
spectroscopy: a computer controlled, scanning monochromator system 
for the rapid determination of the elements. Floyd, M.A. (Ames Lab., 
IA (USA)). Mar 1980. Contract W-7405-ENG-82. 156p. NTIS, PC 
A08/MF AO1. 

Thesis. 

A computer controlled, scanning monochromator system spe- 
cifically designed for the rapid, sequential determination of the 
elements is described. The monochromator is combined with an 
inductively coupled plasma excitation source so that elements at 
major, minor, trace, and ultratrace levels may be determined, in 
sequence, without changing experimental parameters other than the 
spectral line observed. A number of distinctive features not found in 
previously described versions are incorporated into the system here 
described. Performance characteristics of the entire system and 
several analytical applications are discussed. 


32747 (LBL—10386) Seismic isolation of an electron micro- 
scope. Godden, W.G.; Aslam, M.; Scalise, D.T. (California Univ., 
Berkeley (USA)). Jan 1980. Contract W-7405-ENG-48. lip. 
(CONF-800919—3). NTIS, PC A02/MF AOI. 

From 7. world conference on earthquake engineering; Istan- 
bul, Turkey (8 Sep 1980). 

A unique two-stage dynamic-isolation problem is presented 
by the conflicting design requirements for the foundations of an 
electron microscope in a seismic region. Under normal operational 
conditions the microscope must be isolated from ambient ground 
noise; this creates a system extremely vulnerable to seismic ground 
motions. Under earthquake loading the internal equipment forces 
must be limited to prevent damage or collapse. An analysis of the 
proposed design solution is presented. This study was motivated by 
the 1.5 MeV High Voltage Electron Microscope (HVEM) to be 
installed at the Lawrence Berkeley Laboratory (LBL) located near 
the Hayward Fault in California. 


32748 (Y/DX—139) Laser surface finish gauge. Corey, H.S. 
(Oak Ridge Y-12 Plant, TN (USA)). 12 May 1980. Contract W-7405- 
ENG-26. 9p. (CONF-800719—3). NTIS, PC A02/MF AOI. 
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From International symposium of the Society of Pho ti- 
cal Instrumentation Engineers; San Diego, CA, USA (28 Jul 1980). 

A laser surface finish gauge has een developed to measure 
the roughness of the entire inside surfaci> of hemishells in the range 
of 4 to 10 microinches roughness avera gi2 (Ra). Standards have been 
fabricated that allow for traceability of the gauge’s measurements to 
the National Bureau of Standards. The ,gauge employs the principles 
of angular scatter from a laser beam and was designed to eliminate 
errors introduced by varying degrees of part reflectance and changes 
in laser intensities. A microprocessor is .tsed to extract data from the 
standards and manipulate the scatter information from test parts to 
produce a continuous trace of the part siirface roughness on a strip 
chart. The gauge has been installed in a p roduct certification labora- 
tory and a statistical evaluation made whicch indicates a repeatability 
of +- 0.5 microinch Ra. 


EXPLOSIONS AND EXPLOSIVES 


REFER ALSO TO CITATION(S) 32634 


CHEMICAL 
32749 (LA—8082) Response of containment! vessels to explosive 
loadin 


blast g. p, R.R.; Duffey, T.A.; Neal, T.R. (Los Alamos 
Scientific Lab., (USA)). Jun 1980. Contract W-7405-ENG-36. 
3lp. NTIS, PC A03/MF AOl1. 

The response of steel containment vessels tc the blast loading 
produced by the detonation of high explosives is investigated by 
experiments, computations, and analysis. The vessels are thin-wall 
shell structures that are nearly spherical. All explosive charges are 
solid spheres, centrally initiated and centrally posit.ioned within the 
vessels. Most of the work concerns vessels that con tain, in addition 
to the explosive charge, air at ambient or reduced pressures. A 
scaling law that relates the first maximum strain occurring in the 
vessel wall to other relevant parameters is derived :ind shown to 
correlate the experimental data. One-dimensional, Lagriingian, finite- 
difference calculations are used to study the blast phenomenon and 
the details of the loading pulse applied to the vessel wall. The results 
are verified by comparisons with pressure gauge records. In addi- 
tion, vessel response to the pressure loading is calculated by both 
finite-difference and finite-element computer codes. The two-dimen- 
sional motion, which occurs after significant wave intera ctions have 
taken place in the test vessels, can be simulated, with reasonable 
accuracy, by finite-element calculations. This result indic ates that a 
predictive technique and, therefore, a design tool appear to be 
available with these standard calculational methods. The eiffects of a 
surrounding medium upon the peak strains occurring in a perfectly 
spherical vessel also are studied, and the reductions in strain caused 
by the inclusion of various surrounding media are estimated. 


32750 (LA-UR—80-2016) Deflagration-to-detonation trensition 
in granular HMX. Campbell, A.W. (Los Alamos Scientific Lat'., NM 
(USA)). 1980. Contract W-7405-ENG-36. 32p. NTIS, PC A03/MF 
AOl. 

Experimental studies of the deflagration-to-detonation t ransi- 
tion (DDT) in chemical explosives, specifically, granular HM, are 
reviewed. The picture of the DDT process as presented here results 
from an attempt to incorporate common experimental observations 
which have heretofore been puzzling. It differs from that presented 
by G.B. Kistiakowsky in that the role of convective combustion is 
terminated and mechanical processes are postulated as the mean:s of 
continuing the reaction buildup until shock waves are formed. In 
order to validate this picture it will be necessary both to review ithe 
experimental literature for observations which may not be reconcil- 
able with it, and to subject each step in the proposed DDT process 
to detailed scrutiny. (LCL) 


32751 (MHSMP—80-34) Particle velocity of PBX 9404 using 
the axially symmetric magnetic probe technique. Campos, C.A.. 
(Mason and Hanger-Silas Mason Co., Inc., Amarillo, TX (USA)). Jul 
1980. Contract AC04-76DP00487. 8p. NTIS, PC A02/MF AOl. 

The icle velocity of 1.84 g/cc density PBX 9404 was 
experimentally measured utilizing a scaled down axially symmetric 
magnetic probe technique. Calculated pressures using the simple 
jump conditions from measured particle velocity averaged 359 kb 
which compares closely within the expected range of 354 kb calcu- 
lated by the Ruby computer code and 365 kb measured by other 
techniques. The variables induced in the tests were to evaluate 
problem areas which had been identified for the most part as being 
associated with scaling down the probe assembly. 


32752 (MHSMP—80-35) Skid test sensitivity of cast composition 
B-3 at ambient and low temperatures. Crutchmer, J.A. (Mason and 
Hanger-Silas Mason Co., Inc., Amarillo, TX (USA)). Jul 1980. 
Contract AC04-76DP00487. 6p. NTIS, PC A02/MF AO1. 
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The skid test sensitivity of Composition B-3 was determined 
using 10 kg billets at ambient and -30°C. The results indicate the 
cold parts are slightly less sensitive than those conditioned at ambi- 
ent temperature. 


32753 (MHSMP—80-36) HNS are linear fos charge 
(ALSC) —. study. Campos, C.A. (Mason and Hanger-Silas 
Mason Co., Inc., Amarillo, TX TUSA)). Jul 1980. ‘Commas AC04- 
76DP00487. 3ip. NTIS, PC A03/MF AO1. 

A study was performed to determine the HNS conversion 
process which yields the best material for use in manufacturing 
aluminum linear shaped charges (ALSC). Destructive testing was 
performed in two phases. Phase I established optimum standoff for 
each lot of material, and Phase II evaluated performance under 
varied temperature conditions. Both optimum standoff and perform- 
ance were determined by measuring ALSC depth of penetration into 
an aluminum witness plate. Detonation velocity was also measured. 


32754 (MHSMP—80-37) °C FT-NMR analysis of the isolated 
by-products of TATB. Clink, G.L. (Mason and Hanger-Silas Mason 
Co., Inc., Amarillo, TX (USA)). Aug 1980. Contract AC04- 
76DP00487. 19p. NTIS, PC A02/MF AO1. 
A C NMR analysis and characterization of the isolated by- 
—. produced in the _ preparation of = 1,3,5- 
triaminotrinitrobenzene (TATB) was effected. Two additional mate- 
rials, not previously reported, were isolated and identified. 


32755 (MHSMP—80-39) Compositional analysis technique for 
HNS/Kel-F 800. Sandoval, J. (Mason and Hanger-Silas Mason Co., 
Inc., Amarillo, TX (USA)). Aug 1980. Contract AC04-76DP00487. 
Tp. NTIS, PC A02/MF AO1. 

A compositional analysis procedure for the plastic-bonded 
explosive consisting of HNS and Kel-F 800 is presented. The Kel-F 
is determined gravimetrically after extraction of the HNS with 
fuming nitric acid. The HNS content is calculated by difference. 


32756 (SAND—80-1839C) LEW-II: a minicomputer controlled 
lightning early warning system. Shurtleff, W.W. (Sandia National 
Labs., Albuquerque, NM (USA)). 1980. Contract AC04-76DP00789. 
24p. (CONF-800941—1). NTIS, PC A02/MF AO1. 

From 19. DOD explosives safety seminar; Los Angeles, CA, 
USA (9 Sep 1980). 

One of the problems with open-air testing using explosives is 
that a high static charge or nearby lightning strike has the possibility 
of prematurely igniting the explosives. Sandia National Laboratories 
has developed a system (LEW-II) which takes data from a matrix of 
potential gradient sensors and rebroadcasts this information to test 
operators using explosives. By this method, the system gives early 
warning of possible hazards and allows safe storage of explosive 
materials. The LEW-II system and its use as a hazard warning and 
weather data collection system are described. 


NUCLEAR 


WEAPONRY 


ry! (LA—8255) FPS camera sync and reset chassis. Yates, 
J. (Los Alamos Scientific Lab., NM (USA)). .~ 1980. Contract 
W. 7405-ENG-36. 27p. NTIS, PC A03/MF AOI. 

The sync and reset chassis provides all the circuitry required 
to synchronize an event to be studied, a remote free-running focus 
projection and scanning (FPS) data-acquisition TV camera, and a 
video signal recording system. The functions, design, and operation 
of this chassis are described in detail. 


EXPLOSION DETECTION 


32758 (SAND—79-1503) US Army Nuclear Burst Detection 
System (NBDS). Glaser, R.F. (Sandia National Labs., Albuquerque, 
NM (USA)). Jul 1980. Contract AC04-76-DP00789. 252p. NTIS, PC 
A12/MF AOl1. 

The Nuclear Burst Detection System (NBDS) was developed 
to meet the Army requirements of an unattended, automatic nuclear 
burst reporting system. It provides pertinent data for battlefield 
commanders on a timely basis with high reliability. 


ENVIRONMENTAL SCIENCES, 


ENVIRONMENTAL SCIENCES, ATMOSPHERIC 


ATMOSPHERIC 


BASIC STUDIES 


— (SERI/RR—744-311) Economic of environ- 

ment damages. Krawiec, F. (Solar Energy Research Inst., Golden, 
CO (USA)). May 1980. Contract AC02-77CH00i78. 78p. NTIS, PC 
A05/MF AO1. 

The densities, energy consumption, and economic develop- 
ment of the increasing population exacerbate environmental - 
dation. Air and water pollution is a major environmental 
affecting life and health, outdoor recreation, household soiling, vege- 
tation, materials, and production. The literature review indicated 
that numerous studies have assessed the physical and monetary 
damage to populations at risk from excessive concentrations of 
major air and water pollutants-sulfur dioxide, total s partic- 
ulate matter, oxidants, and carbon monoxide in air; and nutrients, oil, 
pesticides, and toxic metals and others in water. The measurement of 
the damages was one of the most controversial issues in pollution 
abatement. The methods that have been used to estimate the societal 
value of pollution abatement are: (1) chain of effects, (2) market 
approaches, and (3) surveys. National gross damages of air pollution 
of $20.2 billion and of water pollution of $11.1 billion for 1973 are 
substantial. These best estimates, updated for the economic and 
demographic conditions, could provide acceptable control totals for 
estimating and predicting benefits and costs of abating air and water 
pollution emissions. The major issues to be resolved are: (1) lack of 
available noneconomic data, (2) theoretical and empirical 
of placing a value on human life and health and on benefits such as 
aesthetics, and (3) lack of available demographic and economic data. 


32760 Bg og pg ASCOT data base management system. 
Barbieri, J.; Nyholm, R.; Castro, C.; Hill, K. (California Univ., 

Livermore (USA). Lawrence Livermore National Lab.). Jul 1980. 
Contract W-7405-ENG-48. 22p. NTIS, PC A02/MF A0O1. 

The ASCOT data base management system is designed to 
handle the data produced by both the experimental and theoretical 
efforts of the DOE Atmospheric Studies in Complex Terrain 
(ASCOT) project. The data base envisioned is hierarchically struc- 
tured, sparse, and compact. Information concerning any given data 
file is stored in a directory file. The data base management system 
uses a relational data management approach. Presently three man- 
agement schema are being developed for use with the data base. 5 


figures. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 31529, 31617, 32198, 32679, 
32774, 32807, 32882 


32761 Oe eee 2)) In pursuit of clean air: a 
data book of 


and strategies at the state level. Volume 2. 
Federal R I, Il, and III. Garvey, D.B.; Streets, D.G. (Argonne 
National Lab., IL (USA)). Feb 1980. Contract W-31-109-ENG-38. 
335p. NTIS, PC A15/MF AOI. 

The Clean Air Act Amendments of 1977 and EPA regula- 
tions set up stringent requirements for the control of emissions in 
areas where the National Ambient Air Quality Standards were being 
exceeded. Implementation plans have been devised by the various 
states for the attainment of those standards. This second volume of 
the five-volume series presents outlines of the plans in Federal 
Regions I, II, and III and maps of the nonattainment status of 
counties and subcounty areas in each state. Federal Region I consists 
of the following states: Connecticut, Maine, Massachusetts, New 
Ham; Rhode Island, and Vermont. Federal Region II is made 
up of New Jersey and New York; Federal Region III is composed of 
Delaware, Maryland, Pennsylvania, Virginia, and West Virginia. 
(JGB) 


32762 (BM-RI—8438) Environmental evaluation of polyethylene 
oxide when used as a flocculant for clay wastes. Zatko, J.R. (Bureau 
of Mines, Tuscaloosa, AL (USA)). 1980. 16p. Dept. of Interior, 
Washington, DC. 

A method of flocculation dewatering of phosphatic clay 
wastes using polyethylene oxide as the flocculant is reported. Re- 
search was conducted to determine whether ethylene oxide gas was 

resent in the air in the vicinity of disposed waste materials which 
had be been flocculated with polyethylene oxide. Samples of clay waste 
materials containing Fm ge nae oxide were prepared in stoppered 
glass bottles in simulated disposal environments. Gaseous samples, 
removed over a 75-day period using an airtight syringe, were inject- 
ed into a gas chromatograph that was capable of separating ethylene 
oxide from air. The presence of ethylene oxide gas was not detected 
in any sample. To determine possible degradation products of poly- 
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ethylene oxide, the properties and reactions of ethylene oxide and its 
polymers were reviewed. Based upon the literature survey and 
be rimental study, it was concluded that adverse environmental 

ects were not likely to result from the use of polyethylene oxide 
for flocculating phosphatic clay waste products. 


32763 (DOE/ER/05015—2) Mechanism of gas permeation 
through polymer membranes. Progress report, June 1, 1979-March 31, 
1980. Stern, S.A.; Kulkarni, $.S.; Mauze, G.R. (Syracuse Univ., NY 
(USA). Dept. of Chemical Engineering and Materials Science). Apr 
1980. Contract AS02-78ERO05015. 62p. NTIS, PC A04/MF AOI. 

The objective is to assess the validity of a free-volume model 
of gas permeation through nonporous polymeric membranes (5-7). 
During the past report period, diffusion and solubility coefficients 
for COs, Co C.H,, and C3Hs in polyethylene rods have been measured 
at temperatures from 5° to 35°C and at pressures of up to 30 atm. 
Characteristic free-volume parameters were determined from these 
data by means of an improved computational technique. The param- 
eters were used to predict permeability coefficients for the transport 
of the above gases through polyethylene membranes. The theoretical 
permeability coefficients were found to be in very satisfactory agree- 
ment with experimental values obtained from independent perme- 
ability measurements. Rates of permeation have also been measured 
for 50% CO2-50% C2Hs, 74.9% CO2-25.1% C2Hs, and 50% COs- 
50% CsHs mixtures between 20 and 50°C and at pressures of up to 
28 atm. The permeability coefficients for the components of the 
mixtures were found to be higher than those of the pure gases, as 
predicted by the free-volume model. 


32764 (DOE/EV—0063) Regional issue identification and as- 
sessment: study methodology. First annual report. (Systems Consul- 
tants, Inc., Washington, DC (USA)). Jan 1980. Contract W-31-109- 
ENG-38. i47p. NTIS, PC A07/MF AOl. 

The overall assessment methodologies and models utilized for 
the first project under the Regional Issue Identification and Assess- 
ment (RIIA) program are described. Detailed descriptions are given 
of the methodologies used by lead laboratories for the quantification 
of the impacts of an energy scenario on one or more media (e.g., air, 
water, land, human and ecology), and by all laboratories to assess the 
regional impacts on all media. The research and assessments reflect- 
ed in this document were performed by the following national 
laboratories: Argonne National Laboratory; Brookhaven National 
Laboratory; Lawrence Berkeley Laboratory; Los Alamos Scientific 
Laboratory; Oak Ridge National Laboratory; and Pacific Northwest 
Laboratory. This report contains five chapters. Chapter 1 briefly 
describes the overall study methodology and introduces the techni- 
cal a. Chapter 2 is a summary of the energy policy 
scenario selected for the RIIA I study and Chapter 3 describes how 
this scenario was translated into a county-level siting pattern of 
energy development. The fourth chapter is a detailed description of 
the individual methodologies used to quantify the environmental and 
socioeconomic impacts of the scenario while Chapter 5 describes 
how these impacts were translated into comprehensive regional 
assessments for each Federal Region. 


32765 (LA—8220) Evaluation of fast response aerosol mass mon- 
itors. Fairchild, C.1.; Tillery, M.1.; Ettinger, HJ. (Los Alamos 
Scientific Lab., NM (USA)). Jun 1980. Contract W-7405-ENG-36. 
76p. NTIS, PC A0S/MF AO1. 

Five commercially available mass monitors were evaluated 
against aerosols of coal dust, silica, fiber glass, welding fume, oil 
shale, polystyrene latex, dioctyl phthalate, and fluorescein dye. The 
instruments were two identical TS! Corporation respirable aerosol 
mass monitors (RAMM), model 3500, and one each of GCA Corpo- 
ration respirable dust monitors (RDM), models 101, 201, and 301. 
The RDM-201 was a long-term sampler (sampling up to 8 h), 
whereas the other monitors employed sampling periods generally 2 
min or less. Each mass monitor sampled from uniform aerosol 
concentrations ranging from <0.1 to >10 mg/m*. The aerosols 
were also sampled by three membrane filters collecting 2, 5, and 20 
to 37 L/min. Mass monitor readings were compared to gravimetric 
concentrations of samples between 1- to 10-min duration. Statistical 
techniques were applied to determine significant differences between 
gravimetric and mass monitor results. The RDM-201 mass monitor 
displayed zero mass concentration of 27 of 73 measurements and an 
accuracy of +-74% for 27 other measurements, when gravimetric 
information indicated mass concentrations ranging from 0.3 to 5 mg/ 
m*. Accuracy of the other monitors was better than +-25% of 
gravimetric concentration when four or more instrument readings 
were averaged; however, individual readings differed from gravime- 
tric concentration as much as 300%. Particle size sensitivities of the 
monitors, indicated by the particle size of 50% measurement efficien- 
cies, were 1.2- and 1.4-4m aerodynamic diameter for the RDM-301 
and -101, respectively, and <0.3 um for the RAMMs. The RAMMs 
collected particles >6-ym aerodynamic diameter with poor efficien- 
cy. 


32766 (LMF—73) Diesel exhaust emissions toxicology program. 
Status report, January 1980. McClellan, R.O. (ed.). (Lovelace Bio- 
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medical and Environmental Research Inst., Albuquerque, NM 
(USA)). Jan 1980. Contract AC04-76EV01013. 25p. NTIS, PC A02/ 
MF AOl. 

The current status of the Department of Energy's (DOE) 
Office of Environment (EV) research programs to assess the envi- 
ronmental acceptability of diesel engines is reviewed. The EV 
research effort consists of activities in the following five inter-related 
areas: studies to establish the physical, chemical, and biological 
characteristics of emissions from different vehicles over a range 
operating conditions, fuel types and control devices; evaluations to 

redict the transport and transformation of diesel exhaust as it moves 
rom vehicles to the breathing zone of man; research to — the 
inhalation, deposition, retention and fate in the body of diesel ex- 
haust particles and the organic compounds that are an integral part 
of the particles; chronic exposure of laboratory animals to graded 
levels of diesel exhaust to determine the potential of these exposures 
for causing cancer or functional disorders, especially the resiratory 
tract, over the lifetime of the animals; and development of an 
integrated risk assessment that brings together all relevant informa- 
tion to predict emissions, exposure atmospheres, effective dose to 
critical tissues, and health effects in man for various scenarios of 
diesel vehicle production and deployment. 


32767 (PNL-SA—7944) Model predictions and a summary of 
dry deposition velocity data. Sehmel, G.A. (Battelle Pacific North- 
west Labs., Richland, WA (USA)). Aug 1979. Contract AC06- 
76RL01830. 29p. (CONF-791090—8). IS, PC A03/MF AOl1. 


From Symposium on potential environmental and health ef- 
fects of atmospheric sulfur deposition; Gatlinburg, TN, USA (14 Oct 
1979). 


Literature values of independent measurements of dry deposi- 
tion velocities are summarized as a function of particle diameter and 
gas speciation. In most of the experiments reported in the literature, 
a are uncertainties that have hindered the development of gener- 

redictive deposition velocity models. However, one model 
(Se el and Hodgson, 1978) offers a more useful approach for 
predicting particle dry deposition velocities as a function of particle 
diameter, friction velocity, aerodynamic surface roughness, and par- 
ticle density. 


32768 (PNL-SA—8009) Review of Gaussian diffusion-deposition 
models. Horst, T.W. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). 1979. Contract AC06-76RL01830. 13p. (CONF- 
791090—9). NTIS, PC A02/MF AOl1. 

From. Symposium on potential environmental and health ef- 
fects of atmospheric sulfur deposition; Gatlinburg, TN, USA (14 Oct 
1979). 


The assumptions and predictions of several Gaussian diffu- 
sion-deposition models are compared. A simple correction to the 
Chamberlain source depletion model is shown to predict ground- 
level airborne concentrations and dry deposition fluxes in close 
agreement with the exact solution of Horst. 


32769 (PNL-SA—8080) Experimental techniques for dry deposi- 
tion measurements. Droppo, J.G. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Oct 1979. Contract AC06-76RL01830. 24p. 
(CONF-791090—10). NTIS, PC A02/MF AOl1. 

From Symposium on potential environmental and health ef- 
fects of atmospheric sulfur deposition; Gatlinburg, TN, USA (14 Oct 
1979). 

Recent experimental approaches for measurement of dry sur- 
face fluxes of sulfur compounds are reviewed and discussed with 
emphasis on surface layer studies. Evidence indicates that natural 
surfaces are sources as well as sinks for sulfur. Field results are 
related to requirements and implications in future studies of surface 
sulfur fluxes. 


32770 Development of an arsenic trioxide vapor and arsine sam- 
pling train. Crecelius, E.A. (Marine Research Lab., Sequim, WA); 
Sanders, R.W. Contract DE-AC06-76RLO 1830. Anal. Chem.; 52: 
No. 8, 1310-1312(1980). 

A sampling train was evaluated using “As tracer for the 
measurement of particulate arsenic, arsine, and arsenic trioxide vapor 
in air and industrial process gas streams. In this train, a demister was 
used to remove droplets of water and oil, and particulates were 
removed by a filter. Vapor arsenic trioxide was collected in an 
impinger solution, and arsine gas was collected on silvered quartz 
beads. Hydrogen sulfide gas did not reduce the arsine trapping 
efficiency of the silvered beads, and charcoal proved to be an 
= trap for both arsine and arsenic trioxide vapor. 1 figure, 2 
tables. 


RADIOACTIVE MATERIALS MONITORING AND 
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REFER ALSO TO CITATION(S) 32640 
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(DOE/TIC—11228) Computer codes for 
assessments, Little, C.A. (Oak Ridge National Lab., TN (USA)). 
1980. Contract W.7405-ENG-26. SBp. NTIS, PC A04/MF AOI. 
Computer codes used for various phases of radiological envi- 
ronmental assessment are discussed. Particular transport pathways 
include atmospheric dispersion, surface water on 3 and 
water flow. Codes which include terrestrial and aquatic ft chains 
and human dietary and behavioral factors are identified. There are 
several codes that calculate dose equivalent from both external and 
internal sources. Where possible, the language, appropriate comput- 
ers and documentation for each code are identified. 


32772 (EPA—600/7-80-019) Radiometric method for the deter- 
Seen Of cena fo aa ond an Sea enemas eomeewe tet 
collaborative study. Casella, V.R.; Bishop, C.T. 
Glosby, A.A. (Mound Facility, Miamisburg, OH (USA). Feb 1980. 
Contract AC04-76DP00053. Sp. NTIS, PC A04/MF 
Results of a single-laboratory evaluation and = ~~ 
tory collaborative study of a method for determining uranium iso- 
ore in soil and air samples are presented. The method is — 
to 10-gram soil samples and to both glass fiber and polystyrene 
rban) air filter samples. Sample decomposition is accom- 
plished with a nitric-hydrofluoric acid dissolution. After a solvent 
camesten step to remove most of the iron present, the uranium is 
isolated by anion exchange chromatography and electrodeposition. 
= spectrometry is used to measure the uranium isotopes. Two 
samples, a glass fiber air filter sample, and a polystyrene air filter 
sample were used to evaluate the method for uranium concentrations 
ranging from a few tenths to about one hundred disintegrations per 
minute per sample. Tracer recoveries for the single-laboratory evalu- 
ation averaged 78%, while the tracer recoveries for the collabora- 
tive study averaged 66%. Although the precision of the collabora- 
tive study results did not approach counting statistics errors, the 
measured uranium concentrations for these samples agreed to within 
5% of the reference concentrations when the uranium concentration 
was greater than one disintegration per minute per gram of soil or 
one disintegration per minute per air filter. 


32773 (K/PO/SUB—79/31057/1) Airborne uranium, its concen- 

tration and toxicity in uranium enrichment facilities. Thomas, J.; 

Mauro, J.; Ryniker, J.; Fellman, R. (Envirosphere Co., New York 

aye Feb 1979. Contract W-7405-ENG-26. 104p. NTIS, PC A06/ 
F AOl. 


The release of uranium hexafluoride and its hydrolysis prod- 
ucts into the work environment of a plant for enriching uranium by 
means of gas centrifuges is discussed. The maximum permissible 
mass and curie concentration of airborne uranium (UV) is identified as 
a function of the enrichment level (i.e., U-235/total U), and chemical 
and physical form. A discussion of the chemical and radiological 
toxicity of uranium as a function of enrichment and chemical form is 
included. The toxicity of products of UFs hydrolysis in the atmos- 
phere, namely, UO.F2 and HF, the particle size of toxic particulate 
material produced from this hydrolysis, and the toxic effects of HF 
and other potential fluoride compounds are also discussed. Results of 
an investigation of known effects of humidity and temperature on 
particle size of UO.F2 produced by the reaction of UF. with water 
vapor in the air are reported. The relationship of the solubility of 
uranium compounds to their toxic effects was studied. Identification 
and discussion of the standards potentially applicable to airborne 
uranium compounds in the working environment are presented. The 
effectiveness of High Efficiency Particulate (HEPA) filters subjected 
to the corrosive environment imposed by the presence of hydrogen 
fluoride is discussed. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 32756 


REGULATIONS 


32774 (ANL/EES-TM—90(Vol.1)) In pursuit of clean air: a 
data book of problems and strategies at the state level. Volume 1. 
Introduction and summary. Garvey, D.B.; Streets, D.G. (Argonne 
National Lab., IL (USA)). Feb 1980. Contract W-31-109-ENG-38. 
86p. NTIS, PC A0S/MF AOI. 

Information on the new source review procedures and the 
emission limitations for sulfur dioxide (SO2) and total suspended 
particulates (TSP) that applied to fuel combustion was gathered for 
all 48 contiguous states and is presented in volumes 2 to 5, organized 
by Federal Region. This summary volume (Vol. 1) provides an 
overview of the detailed material, discussing the regulatory and 
legislative background of nonattainment and the requirements for 
SIPs for nonattainment areas, and examines nonattainment problems 
and strategies for attainment, on the basis of the material on revised 
SIPs in the state-by-state volumes. 


ENVIRONMENTAL SCIENCES, TERRESTRIAL 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 32857, 32884 


32775 (CONF-800634—2) Structural 
C.C.; Haddock, G. (Oak Ridge National Lab., TN (USA); Missouri 
Univ., Rolla (USA). nr of Mathematics). 1980. Contract W-7405- 
ENG-26. llp. NTIS, A02/MF AO1. 

From International conference on nonlinear 


Travis, 


parameters 
sponse of the biological system to a pulse input. Parameter identifica- 
tion techniques have been developed to answer this question. These 
techniques determine a set of model parameters which can be used to 
simulate the observed biological system response mathematically. 


32776 (CONF-7905135—) Role of organic soils in the world 
carbon cycle: problem analysis and research needs. Armentano, T.V. 
(ed.). (Institute of Ecology, lis, IN (USA)). Feb 1980. 
Contract ‘AC02-79EV 10040, 38p. NTIS, PC A03/MF A01. 

From Conference on the role of organic soll in the world 
carbon cycle; lis, IN, USA 979) 

In May 1979, Institute o’ 
determine the role of organic soils in the 
ascertain their past, present and future significance in world carbon 
flux. Wetlands ecologists and soil scientists who in the 


workshop is that the organic soils are important i 

carbon budget. Histosols and Gleysols, the major organic soil depos- 
its of the world, normally sequester organic carbon fixed by plants. 
They may now be releasing carbon to account for nearly 
10% of the annual rise in atmospheric content of COs. 

32777 Se Phenotypic and genotypic ee 
of growth and reproduction in Typha latifolia: experimental studies 

three contrasting marshes. Grace, J.B. (Michigan State Univ., tos 
Lansing (USA). Dept. of Botany and Plant Pathology). 1980. Con- 
tract AS02-76EV01599. 60p. NTIS, PC A04/MF AOI. 


The magnitude and causes of intraspecific variation in bio- 
mass production and allocation, and degen! for Typha latifolia 
L. from three marshes which can be distinguished by t 


Second, in situ studies of *C fixation and 

determine the phenotypic variation in biomass production and allo- 
cation. Third, populations were sampled for genotypic variation in 
biomass allocation patterns by comparing wth in — 
garden experiments. Fourth, the growth of different 

compared by lantation into natural stands of T. latifoli And 
fifth, the intraspecific variations were considered in terms of their 
consequences for the persistence of T. latifolia in habitats over 
successional time. 


32778 Variability of minesoils and natural soils in southeastern 
Montana. Schafer, W.M. (Montana State Univ., Bozeman). Soil Sci. 
Soc. Am. J.; 43: No. 6, 1207-1212(Nov 1979). 

A study of minesoil variability near Colstrip, Montana, 
showed that different kinds of soils exist within mine areas, and that 
individual soil bodies are large enough to map at a scale of > 
1:10,000. Minesoils were more variable than natural soils at the local 
scale (0 to 10 m lateral spacing), while natural soils were more 
variable at the landscape scale (> 500 m lateral ing). Fourteen 
soil families were recognized in a 300-ha nai landscape while 
only two soil families were found on mined land. Variation in natural 
soil properties was correlated with geomorphic variables while 
minesoil variability was related to mining and reclamation methods. 
Problems were encountered while attempting to classify soils ac- 
cording to Soil Taxonomy. 


(ORO—4180-9) Studies of Elymus mollis directed toward 
its use in revegation of maritime tundra. Williams, M.P. (Tennessee 
Univ., Knoxville (USA)). Mar 1980. Contract AS05-76EV04180. 
139p. NTIS, PC A07/MF AOI. 


S. 
Selection of suitable species, which will survive the severe 
environment of low light, cool temperatures, and high winds, poses 
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serious problems to revegetation programs in the Aleutian Islands. 
Selection must be based on adaptability of plants to the extremes of 
the Aleutian climate and, as realized more recently, on lack of 
disruption of the natural ecosystem. This places the emphasis on use 
of native species in a. Elymus mollis Trin., American 
dunegrass, a dominant of the Aleutian dune community, was studied 
to better understand its potential for use in reclamation work. As the 
species occupies both beach and inland sites, an emphasis was placed 
on documenting its wide latitude of habitat occurrence. Community 
composition, dispersal, growth response, ecotypic variation, and 
nutrient relations were studied at two beach sites and two inland 
sites on Adak Island in the central Aleutian Islands in the 1977 and 
1978 growing seasons. 


32780 (UCRL—52889) Hazard index for underground toxic ma- 
terial. Smith, C.F.; Cohen, J.J; McKone, T.E. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Jun 1980. Contract 
W-7405-ENG-48. 15lp. NTIS, PC A08/MF A011. 
To adequately define the problem of waste management, 
quantitative measures of hazard must be used. This study reviews 
work in the area of hazard indices and proposes a geotoxicity 
: index for use in characterizing the hazard of toxic material 
buried underground. Factors included in this index are: an intrinsic 
toxicity factor, formulated as the volume of water required for 
dilution to public drinking-water levels; a persistence factor to 
characterize the longevity of the material, ranging from unity for 
stable materials to smaller values for shorter-lived materials; an 
availability factor that relates the transport potential for the particu- 
lar material to a reference value for its naturally occurring analog; 
and a correction factor to accommodate the buildup of decay 
progeny, resulting in increased toxicity. 


32781 Influence of environmental gradients on ecosystem stabil- 
ity. Smith, O.L. (Oak Ridge National Lab., TN). Am. Nat.; 116: No. 


1, 1-24(Jul 1980). 

Ecosystems with gradients that produce nonuniform growth 
and death rates and which are therefore rich in spatial detail were 
studied to (1) show how system parameters such as growth rate, 
death rate, and movement of reproductive biomass (e.g., seeds) 
through a distributed system influence stability and stability-related 
dynamics; (2) determine how the nature of the gradient (steepness 
and shape) influences stability; and (3) determine rigorous guidelines 
for reducing a space-time system to the popular pure time represen- 
tation, that is, determine criteria and formulas for averaging param- 
eter data and simulating the nonuniform system by an equivalent 
average that has ically the same dynamic behavior. The work 
begins with a theoretical development, and the results are compared 
with those from a variety of experiments in the literature to demon- 
strate points of agreement as well as to offer interpretations of 


experimental observations. 
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REFER ALSO TO CITATION(S) 31584, 32764 


32782 (DOE/BETC/OR—14) Systematic study of metal ion 
geologic media. Annual 


sorption on selected report, October 1978- 
December 1979. Meyer, R.E.; Burtch, F.W. (Oak Ridge National 
Lab., TN (USA); Department of Energy, Bartlesville, OK (USA). 
Bartlesville Energy Technology Center). Jun 1980. 85p. NTIS, PC 
A05/MF AOl1. 

This report summarizes results of the past fifteen months of 
research in the programs Selection of Multiple Tracers for Enhanced 
Oil Recovery Systems and that portion of lon Exchange Character- 
istics of Enhanced Oil Recovery Systems concerned with alkaline 
earth ion-alkali ion equilibria on clay minerals. Because of funding 
reductions, we have suspended further activity in these areas except 
for a small amount of research necessary to complete a few topics. 
This report therefore represents essentially a final report on these 
adsorption studies. An extensive study was completed of the distri- 
bution of Na(I) and Ca(II) ions between a common clay, montmoril- 
lonite, as well as several other clays, and a series of solutions of 
constant total ionic strength (I) with varying ionic strength fraction 
of sodium. Distribution coefficients for Sr) were determined for a 
variety of conditions on various clay minerals and oxides. In general 
for clay minerals, the values of D/sub Sr/ decrease sharply with 
salinity and except for kaolinite are fairly independent of pH. For 
os of Sr(II) on oxides, values of D tend to depend only 
slightly on salinity but increase sharply with pH. For I~ adsorption 
on a large number of rocks and minerals, with few exceptions low 
values of D are found. Distribution coefficients have also been 
measured for Ni(II), Zn(II), Co(II), and Cd(II). For adsorption of 
these ions on montmorillonite, it was found that distribution coeffi- 
cients were highly dependent on both pH and loading. For Cd(II) in 
solutions of high chloride concentration where Cd(II) forms chlo- 
ride complexes, the values of D are lower than in non-complexing 
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media. These adsorption studies serve to define conditions under 
which these ions may or may not serve as good tracers. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 32771, 32811 


SOIL 


REFER ALSO TO CITATION(S) 31629, 31634, 31691, 31693, 
31696, 31697, 32772 


32783 (DOE/CEA/BMFT-—%) Calculation of pollutant transfer 
in an aquifer TRIDISOL A1, A2, and 3 codes. Report DSN No. 270. 
Madoz-Escande, C. (CEA Centre d'Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France). Dept. de Surete Nucleaire). Jan 1979. 37p. 
(In French). NTIS (US Sales Only), PC A03/MF AOI. 
This report describes the TRIDISOL Al, A2, and 3 codes 
which use a 3.D solution of the transfer equation to obtain for a 
iven point the arrival time and the concentration of a radionuclide 
‘or a given release in the ground. More exactly, the TRIDISOL Al 
and A2 codes are written to search automatically for some physical 
eters of the aquifer and ground-water (diffusion coefficients) 
rom results obtained with tracer tests. The TRIDISOL 3 can be 
used as a previsional calculation model for pollution transfer in the 
aquifer, the _— parameters of which were previously deter- 
mined with TRIDISOL Al and A2 codes. Examples of use of the 
code for various pollutant releases are given. 


32784 (DOE/CEA/BMFT—9) Method for previsional evalua- 

tion of pollutant transfers in an aquifer. First results obtained in a 

sandy environment (at the BARP workings, GIRONDE). Report DSN 

No. 261. Madoz-Escande, C.; Peyrus, J.C. (CEA Centre d'Etudes 

Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Surete 

re 1979. 17p. (In French). NTIS (US Sales.Only), PC A02/ 
AOl. 

The hydrogeological studies undertaken within the frame- 
work of the radiological safety of nuclear facilities aim, in particular, 
at quantitatively predicting the consequences of the accidental re- 
lease of radioactive pollutants into an aquifer. Such a quantitative 
forecasting is arrived at through a mathematical model based on 
sequential emission, the use of which requires a knowledge of the 

hysical parameters of the aquifer and an understanding of pollutant 
havior in relation to the aquiferous environment. The physical 
apes ap of a saturated porous environment are — into light 
yy means of radioactive tracer tests on mock-up as well in the field. 
The first results obtained in a sandy environment (BARP workings) 
are presented. The difficulty of extrapolating mock-up test results to 
actual field conditions has, more particularly, made it necessary to 
commission a mobile laboratory fitted for in situ studies. 


32785 (DOE/ET/44206—1) Pollution of ground water due to 
inactive uranium mill tailings. Summary of progress, October 1, 1979- 
September 30, 1981. (Colorado Univ., Denver (USA). Center for 
Environmental Studies). 1980. Contract AC02-76ET44206. 5Op. 
NTIS, PC A03/MF AOl1. 

An extensive program of characterization of several inactive 
uranium tailings piles has been carried out in the past year. The 
geotechnical engineering program conducted a drilling program at 
the Salt Lake City and Grand Junction sites. The locations of slimes 
and sands in these sites hve been characterized. In general, it was 
found that slimes exist in the impoundments in lower percentages 
than normally produced from mill tailings. Permeability tests were 
conducted yielding values ranging from 10~* cm/sec to 10~*cm/sec. 
The geochemical studies made considerable progress in the past 
year. Extensive sampling of several sites was conducted. Sampling 
programs have been completed for seven sites and are underway for 
nine other sites. The work to date has indicated the importance of 
salts in controlling the direction and rate of movement of contami- 
nants. The work has also indicated that a number of non-radioactive 
elements such as As are of environmental importance. The work also 
indicates the importance of the fact that the tailings piles are out of 
chemical equilibrium with their environment. Computer software 
was developed and implemented for data storage and retrieval. 
Automation hardware was installed and tested for the Inductively 
Coupled Plasma Emission Spectrometer. A number of analytical 
protocols were developed for routine analyses. A comprehensive 
quality control program was implemented. More than 18,000 chemi- 
cal analyses were performed. 


32786 (RHO-SA—97) Toxic materials availability in perspective. 
Bruns, L.E. (Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford rations). Mar 1979. Contract AC06- 
77RL01030. 16p. (CONF-790204—13). NTIS, PC A02/MF AOI. 
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posium on waste management and fuel cycles 1979; 
Tucsom AZ, t SA (28 Feb 1979). 
Public safety assurance on availability of toxic sub- 
PI Bo As oh wn by hazards available (HA) = 
transport factors (TF) + hazard index . Each term is in orders 
of magnitude or log base 10. An HA of zero or log | is the amount 
that can be inhaled or ingested routinely without measurably life 
shortening. Each portion of the equation is reviewed for credibility 
and further work necessary is described. 


REFER ALSO TO CITATION(S) 32865 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 31560, 31613, 31621, 31622, 
31623, 31624, 31628, 31698, 32373, 32419, 32778, 32890 


32787 (LA—8390-MAP) Reconnaissance geologic map of the 
northern Kawich and southern Reveille Nye County, Nevada. 
Gardner, J.N.; Eddy, A.C.; Goff, F.E.; K.S. (Los Alamos 
Scientific Lab., NM (US. »)- Jun 1980. Contract W-7405-ENG-36. 
62p. — PC A04/MF 
logical thang _ performed in Nye County, Nevada. 
Result of that survey are summarized in the maps included. The 
SS ew of the area is discussed. Major structures are de- 
economics resulting from the mineral exploitation in the 
py are discussed. The hydrogeology and water cual of the 
area are also discussed. 


REGULATIONS 


REFER ALSO TO CITATION(S) 31618 


32788 Coal mine point source category effluent guidelines and 
om Fed. Regist. (Wash., D.C.); 42: No. 80, 21380-21390(26 Apr 
1977). 

The Environmental Protection Agency (EPA) has promul- 
gated final effluent limitations guidelines for the coal mining point 
source category which contain substantial changes from the interim 
guidelines. guidelines will be incorporated in National Pollut- 
ant Discharge Elimination System permits. The guidelines only 
apply to active mining areas and do not affect mines where reclama- 
tion has been commenced or completed. Effluent limitations repre- 
senting the ag of reduction attainable by the application of the 
best practicable control technology currently available are estab- 
lished for coal tion plants and associated areas and for the 
subcategories of acid or ferruginous mine drainage and alkaline mine 
— Limitations are set for the allowable pollutant concentra- 
tions for iron, manganese, TSS and pH. The regulations do not 
cover pretreatment standards for coal mining point source catego- 
ries. Appendices to the regulation include a summary of the legal 
authority for the regulations, a technical, summary and basis for 
regulations, and a summary of public comments and participation. 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 31536, 32780, 32805, 32868 


32789 (CONF-790705—2) Automatic radio telemetry recording 
of fish temperature and depth. Ross, M.J.; Kuechle, V.B.; Reichle, 
R.A.; Siniff, D.B. (Minnesota Univ., Minneapolis (USA)). 1979. 
Contract AS02-76EV01332. 10p. NTIS, PC A02/MF A0Ol. 

From International conference on wildlife biotelemetry; Lara- 
mie, WY, USA (30 Jul 1979). 

Radio frequency fish transmitters capable of relaying tem- 
perature or pressure information and a multichannel recordin; 
system were developed and used successfully in the field. Bo’ 
transmitters operated on pulse rate variation with either temperature 
or depth. Design considerations for temperature and pressure depen- 
dant pulse rates are discussed, including power sup pply variation, 
sensitivity ranges, drift, size, power consumption and temperature 
variation. The receiving-recording system is described, inc wee hy 
16 channel programmable scanning receiver and a pulse di er. 
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32790 (CONF-790705—3) Use of 
poy _ channels. re L.B.; 


(Minnesota Uni Minneapolis (USA). 
Lab}, 1979. Contract 'AS02-76EV0133 Tp. NTIS, PC A02/MF 


microprocessor is used to locate fish in a 400 m 
outdoor imental channel at the US EPA Monticello Ecological 
Research i The system consists of horizontally polarized 
antennas spaced at 30m intervals. The antennas are tially 
switched into a microprocessor controls all timing, switching and 
sg Walch hap © elger Meopanny ia tee 50 Salas tao ith a rf 

frequency in the 53 MHz ing a 
for tracking equivalent io changing the fequeny 


(COO— 1599-174) Investigation on the occurrence and 
of cyclic adenosine 3':5’ in p 


Francko, D.A. 
of Botany and Plant Pathology). 
. 106p. NTIS, PC A06/MF AOl1. 


i Lansing (USA). 
1980. Fo ag AS02-76EV015 


fake, both in southwestern Michigan. Putative CAM 
A. both in southwestern Michigan. Putative 
characterized by several bi techniques. 
Necky sampling of particulate and dissolved cAMP in the epilimnia 
of bo vangh ~ Ly AE EA Ad Ek 
productivity, alkaline peo hosphatase activity, chlorophyll a synthesis 
and changes in phytoplankton community structure. 


ee a 2 the occurrence 

clic adenosine 3 in phyto- 

poor lg Francko, D.A. (Michigan 

(USA). Dept. of Botany and Plant Pathol- 

ogy). 1980. Contract -76EV01599. 105p. NTIS, PC A06/MF 
A0l. 


Thesis. 

This study demonstrates, on the basis of several analyanalyti- 
cal criteria, that the production and extracellular release c- cyclic 
adenosine 3’:5’-monoy a ed hate ch moggenl is Devens yey T CAME varied phyto- 
plankton species. 
markedly among different 2p cpocles 4 sine ry 


algal species. This investigation marks the first time 
investigated in natural aquatic systems. An examination of epilimne- 
tic lakewater samples from Lawrence Lake, a hardwater oligotro- 
hic lake, and Winter, Lake, a hardwater hypereutrophic lake, 
th in southwestern Michigan, demonstrated that cAMP existed in 
both particulate-associated and dissolved forms in these systems. 


32793 (DOE/EV/10250—T1) Lagrangian and Eulerian diffu- 
sion study in the coastal surface layers. Progress report, July 1, 1979- 
June 30, 1980. Carter, H.H.; Okubo, A.; Wilson, R.E.; Sanderson, B.; 
Pritchard, D.W. (State Univ. of New York, Stony Brook (USA). 
Marine Sciences Research Center). Jul 1980. Contract AS02- 
T9EV 10250. 52p. NTIS, PC A04/MF AO1. 

This research project addresses a fundamental problem in 
turbulence theory, the relation between and Eulerian 
ee, Oy ene ae, ee and interpreting a set of field 
experiments in the coastal wate: the south shore of ——— 
The study will not only provide information on the relation 
the Lagrangian and Eulerian autocorrelations but also between the 
various experimental methods for quantitatively estimating turbulent 
diffusion. Two ex its, one in summer and one in winter, 
consisting of simultaneous measurements of dye ef 
dispersion, and Eulerian current velocities in a typical coastal locale 
were planned. In order to ensure a match between the Lagrangian 
(drogues, dye) scales of motion and the Eulerian (current meters) 
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scales, however, a preliminary experiment, consisting of a 6 mooring 
current meter array and a short (~ 3 hours) drogue experiment, was 
conducted during March 1980. Results o' pees experi- 
ment and their implications to the experimental program are dis- 
cussed. The principal results were an improved design of our current 
meter array, and a wider variety of drogue experiments, i.e., multi- 
level, multi-scale, and continuous source simulation. 


32794 (DOE/EV/10331—T1) Nearshore transport processes af- 
fecting the dilution and fate of energy-related contaminants. 

report, October 1, 1979-September 30, 1980. Blanton, J.O. (Skidaway 
Inst. of Oceanography, Savannah, GA (USA)). 15 Jul 1980. Contract 
AS09-80EV 10381. 273p. NTIS, PC Al2/MF AOl. 

Research was conducted on physical oceanograhic processes 
off the Georgia Coast. Spatral variations in momentum and salt flux 
were measured to determine their importance in generating flow and 
salt transport. Analyses of data are presently underway. 


32795 (FWS/OBS—80/30) Proceedings of the Gulf of Mexico 
coastal ecosystems workshop. Fore, P.L.; Peterson, R.D. (eds.). 
(Texas Univ., Port Aransas (USA). Marine Science Inst.). May 1980. 
221p. (CONF-7909141—). Fish and Wildlife Service, Office of Envi- 
ronment, Region 2, Albuquerque, NM. 

From Gulf of Mexico coastal ecosystems workshop; Port 
Aransas, TX, USA (4 Sep 1979). 

Fourteen presentations are included in the workshop. Six 
were abstracted and indexed individually for EDB/ERA. (JGB) 


32796 (FWS/OBS—80/30, pp 67-96) Role of seagrasses in es- 
tuarine systems. Phillips, R.C. (Seattle Pacific Univ., WA). May 
1980. 

From Gulf of Mexico coastal ecosystems workshop; Port 
Aransas, TX, USA (4 Sep 1979). 

Research conducted on seagrasses from an ecosystem per- 
spective is reported. This study is providing data for explaining 
patterns of development and activity in seagrass ecosystem processes 
such as productivity, phenology, and nutrient cycling. It is becoming 
clear that seagrass meadows form highly Fase nag ecosystems 
with a suite of both biological and physical functions which greatly 
transcend the boundaries of the actual seagrass community. pite 
the adaptive responses of seagrasses to a fluctuating environment, 
several human-related activities have taxed the ability of plants to 
persist. Those discussed include dredging, eutrophication, tempera- 
ture and salinity, wind and sea stress, population explosions and 
overgrazing, oil pollution, as well as pollution from metals and other 
materials. Recommendations for future research are presented. 
(JGB) 


32797 (FWS/OBS—80/30, pp 123-145) Ecology of the Texas 
Gulf of Mexico shelf. Flint, R.W. (Marine Science Institute, Port 
Aransas, TX). May 1980. 

From Gulf of Mexico coastal ecosystems workshop; Port 
Aransas, TX, USA (4 Sep 1979). 

Results of environmental studies on the south Texas outer 
continental shelf are reported. These multidisciplinary studies fo- 
cused on establishing a basis of environmental information against 
which to check future shelf perturbations from energy exploitation 
activities. The Texas shelf was found to be influenced by a host of 
complex hydrographic features which were driven by seasonal cli- 
matological variability. Several distinct water masses on the shelf 
were hypothesized from the patterns observed between primary 
producer biomasses (chlorophyll) and salinity. The inner-shelf habi- 
tats appeared to be more dynamic in biological properties than 
habitats further out on the shelf. These differences may be related to 
local estuarine influences as suggested by the water mass character- 
izations. In these shallow, more productive waters, trophic coupling 
between the pelagic and benthic components of the ecosystem were 
examined, focusing on an powmec: important commercial fish- 
ery, shrimp. Using data from several sources, including the studies 
mentioned above, a food web was constructed for inner-shelf waters. 
It was concluded from this exercise that the majority of water 
column primary production is diverted to the benthic component of 
the ecosystem (detrital pool). This detrital pool provides much of the 
nutrition required by the demersal fisheries. The role of benthic 
infauna, both as a food source in this hypothesized web and as a 
factor influencing the general dynamics of the benthic detrital pool, 
are discussed. 


32798 (ORO—3801-11) Ecology of subtropical, shallow water 
environments: chemistry of copper and chlorine introduced into marine 
systems during energy production. 3 year report, 1 October 1977-30 
September 1980. Carpenter, J.H. (Miami Univ., FL (USA). Rosen- 
stiel School of Marine and Atmospheric Sciences). 1980. Contract 
AS05-76EV03801. 54p. NTIS, PC A04/MF AOl1. 

Results of research on the chemistry of the copper binding 
compounds occurring in coastal seawater are reported. Initially 
efforts were oriented towards the study of the complexing capacity 
of waters collected at various localions in the Miami, Florida area. 
The study then shifted towards the concentration and the elucidation 
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of these chelators. Results are reported under the following section 
headings: complexing capacity - assessment of the complexing capac- 
ity of local waters; the effects of chlorination on the complexing 
capacity; and measurement of copper demand; concentration of the 
natural occurring organic matter - solvent extraction of copper 
complexes, solid ye concentration techniques, and ul itra- 
tion; size exclusion chromatography of metal complexes; and, separa- 
tion of the organics. (JGB) 


32799 (SAND—80-6015) Sediment transport and turbulence. 
Bosse, G. (Sandia National Labs., Albuquerque, NM (USA)). Jul 
1980. Translation of BMVg-FBWT—71-5. 34p. NTIS, PC A03/MF 
AOi. 


In order to understand the interaction between water current 
and seabottom sediment in shallow water areas, it is necessary to 
investigate theoretically and experimentally the resulting turbulent 
motion and the energy dissipative processes of sediment transport 


“_ ripple formation. Possible ways to achieve this goal are indicat- 


32800 Egg production of a marine planktonic copepod in relation 
to its food supply: laboratory studies. Checkley, D.M. Jr. (Univ. of 
oe San Diego). Limnol. Oceanogr.; 25: No. 3, 430-446(May 
1980). 

Egg production by Paracalanus parvus, a icle-grazing 
copepod, was investigated in relation to its food supply. The concen- 
tration of available food (P) and the rates of ingestion (I) and e, 
production (B) were measured simultaneously at intervals of 6 h to 
d for periods of 2-10 d. concentration, chemical composition (carbon 
and nitrogen), and species of phytoplankton were experimental var- 
iables. Egg production was related to the food ingested during the 
previous day. For one food type, I and B were rectilinear functions 
of P. The average maximum rates of ingestion and egg production 
were 1.1 ug N female ~'d™' and 53 eggs female ~'d~', equivalent to 
specific rates of 1.5 and 0.37 d~*. B was proportional to I below a 
critical ingestion rate, I/sub c/, and independent of I above I/sub c/. 
For I<T/sub c/, the gross efficiency of egg production (B.I~') in 
terms of nitrogen was 0.37 while in terms of carbon it was a 
hyperbolic function of the ratio of C:N in the food, ranging between 
0.41 (C:N/sub food/ = 4.0) and 0.15 (C:N/sub food/ = 11). For 
I>I/sub c/, B.I~' declined in terms of both carbon and nitrogen. 
These results, together with the ratio of C:N in particulate matter in 
the sea off southern California, suggest that nitrogen (hence protein) 
potentially limits egg production by adult female Paracalanus and 
that ingested carbon is used inefficiently. 


32801 Fluorescence: absorbance ratios: a molecular-weight tracer 
of dissolved organic matter. Contract EY-76-S-02-1599-COO-1599- 
150. Limnol. Oceanogr.; 25: No. 3, 559-564(May 1980). 

Naturally occurring dissolved humic materials were fraction- 
ated according to molecular weight by dialysis and gel permeation 
chromatography. Components of higher molecular weight (> 3,500) 
absorbed strongly at 250 nm but fluoresced weakly, while humic 
fractions of lower molecular weight fluoresced intensely per unit 
absorbance. With appropriate precautions, fluorescence: absorbance 
ratios may be useful in delineating seasonal and depth distribution 
patterns of dissolved humic materials of low and high molecular 


weight. é 


32802 Modified neuston net for collecting live larval and juvenile 
fish. Hettler, W.F. (National Marine Fisheries Service, Beaufort, 
NC). Contract E(49-7)-5. Proc. Soc. Exp. Biol. Med.; 41: No. 1, 32- 
33(Jan 1979). 

The construction and use of a modified neuston net is de- 
scribed. The net is intended for use in collecting larval and juvenile 
fish from a bridge platform in a tidal current. (ACR) 


CHEMICALS MONITORING AND TRANSPORT 
REFER ALSO TO CITATION(S) 31527, 32198, 32764, 32868, 32878 


32803 (ANL/ES—98) Costs and water quality effects of 
wastewater treatment plant centralization. Macal, C.M.; Broomfield, 
B.J. (Argonne National Lab., IL (USA); Chicago Univ., IL (USA). 
Center for Urban Studies). Jan 1980. Contract W-31-109-ENG-38. 
2lp. NTIS, PC A02/MF AOl1. 

The costs and water quality impacts of two regional configu- 
rations of municipal wastewater treatment plants in Northeastern 
Illinois are compared. In one configuration, several small treatment 
plants are consolidated into a smaller number of regional facilities. In 
the other, the smaller plants continue to operate. Costs for modifying 
the plants to obtain various levels of pollutant removal are estimated 
using a simulation model that considers the type of equipment 
existing at the plants and the costs of modifying that equipment to 
obtain a range of effluent levels for various pollutants. A dynamic 
water-quality/hydrology simulation model is used to determine the 
water quality effects of the various treatment technologies and 
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pollutant levels. Cost and water quality data are combined and the 
cost-effectiveness of the two treatment configurations is compared. 
The regionalized treatment-plant configuration is found to be the 
more cost-effective. 


32804 (ANL/ES—99) Costs and water quality effects of control- 
ling point and nonpoint pollution sources. Macal, C.M.; Broomfield, 
sa hang onne National Lab., IL (USA); Chicago Univ., IL (USA). 

‘or Urban Studies). Jan 1980. Contract W-31-109-ENG-38. 
op. ‘NTIS, PC A02/MF AOl. 

Costs and water quality effects of controlling point and 
nonpoint pollution sources are compared for the DuPage River basin 
in northern Illinois. Costs are estimated for effluent standards for 
municipal wastewater treatment plants and for the alternative, con- 
trolling runoff from nonpoint sources such as streets, agricultural 
lands, and forests. A dynamic water-quality/hydrology simulation 
model is used to determine water quality effects of various treatment 
plant standards and nonpoint-source controls. Costs and water qual- 
ity data are combined, and the Mota and nonpoint-source 
plans are compared on a cost-effectiveness basis. Nonpoint-source 
controls are found to be more cost-effective than stricter control of 
pollutants from point sources. 


32805 (FWS/OBS—80/30, pp 157-174) Managing im 
petroleum development in brackish marshes. Longley, W.L. ad! 
Land Office, Austin, TX); Jackson, R.G. May 1980. 

From Gulf of Mexico coastal ecosystems workshop; Port 
Aransas, TX, USA (4 Sep 1979). 

Petroleum development operations in wetlands are parti- 
tioned into seven phases and the activities are described for each 
phase. Environmental effects are discussed in terms of: vegetation 
and consumer losses; increases in dissolved, particulate, and toxic 
materials; and modifications of hydrology. Suggestions for minimiza- 
tion of impacts are presented. Changes in the water flow regimes of 
wetlands lead to the most significant alterations; thus, the land 
manager must concentrate his efforts on maintenance of these water 
flows during all petroleum development operations. 


32806 (LA—8424-PR) Water quality in the vicinity of Fenton 

Hill, 1979. Progress report. Purtymun, W.D.; Ferenbaugh, R.W.; 

Stoker, A.K.; Adams, W.H. (Los Alamos Scientific Lab., NM 

ya Jun 1980. Contract W-7405-ENG-36. 24p. NTIS PC A02/ 
AOl. 


Water quality data were collected from established surface 

ound water stations and from ponds and pond discharges at 
rey enton Hill Site located in the Jemez Mountains as part of a 
continuing program of environmental studies. There have been slight 
variations in the chemical quality of water from surface and ground 
water locations; however, these variations are within normal season- 
al fluctuations. Water in the ponds is highly mineralized because of 
drilling operations and circulation tests at the site. Water quality in 
the ponds deteriorates further as it is reused. Most notable increases 
were in sulfates and total dissolved solids (TDS) in 1979. Discharge 
and overflow from the ponds infiltrates into the alluvium of the dry 
canyon within 300 m below the ponds. Monitoring of surface water 
and spring discharge downgradient from the ponds in the release 
area failed to detect any effects from release of water from the 
ponds. Analyses of water from the supply well at the site indicated 
metallic and nonmetallic ions were below the US Environmental 
Protection Agency (USEPA) and State of New Mexico standards or 
criteria for domestic or municipal uses. 


32807 (ORNL/TM—6141) Biogeochemistry of mercury in a 
river-reservoir system: impact of an inactive chloralkali plant on the 
Holston River-Cherokee Reservoir, Virginia and Tennessee. Hilde- 
brand, S.G.; Lindberg, S.E.; Turner, R.R.; Huckabee, J.W.; Strand, 
R.H.; Lund, J.R.; Andren, A.W. (Oak Ridge National Lab., TN 
(USA)). Aug 1980. Contract W-7405-ENG-26. 156p. NTIS, PC 
A08/MF AOl. 

Elevated mercury concentrations in fish species from the 
North Fork of the Holston River were observed in the early 1970's. 
The source of the mercury was a chloralkali plant which had ceased 
operation in 1972. Mercury continues to be released to the river 
from two large (~ 40-ha) waste disposal ponds at the plant site. This 
report presents results of a study of the emission of mercury to the 
environment from the abandoned waste ponds and of the distribution 
of mercury in water, sediment, and biota of the Holston River- 
Cherokee Reservoir System in Virginia and eastern Tennessee. 


32808 (PNL- SA—7857) Bioaccumulation and yoy of bro- 
moform in five marine species. Gibson, C.I.; Tone, F.C.; Schirmer, 
R.E.; Blaylock, J.W. (Battelle-Northwest, Sequim, WA (USA). 
Marine Research Lab.; Battelle Florida Marine Research Facility, 
Daytona Beach (USA); Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Sep 1979. Contract AC06-76RL01830. 22p. (CONF- 
7910138—4). NTIS, PC A02/MF AOl. 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 
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Bromoform has been identified as the major halogenated 
organic compound resulting from the chlorination of seawater. To 
test the potential for bioconcentration and subsequent return to man, 
28-day se nha pe. depuration studies were conducted with five 
commercially and recreationally important species (Protothaca sta- 
minea, ~ mete A mercenaria, Crassostrea vir, Penaeus azte- 
> ot Brevoortia tyrannus). The results indicate for these 

aged tip ee at hy ek eegueretd og ao gle to 48 
pec and the concentration factors are relatively low (< 1 to 10 
times the water concentration). 


32809 Role of volatilization in removing polycyclic aromatic hy- 
drocarbons from aquatic environments. Southworth, G.R. (Oak 1 
oar a, LN Bull. Environ. Contam. Toxicol.; 21: No. 4/5, 

movement of organic contaminants from water to the 
atmosphere can be important in reducing concentrations of foreign 
substances in aquatic ecosystems. Polycyclic aromatic hydrocarbons 
(PAH), a class of chemical produced in the combustion and pyroly- 
sis of organic fuels, possess ies which that their 
volatility in — ed be significant Since many PAH are potent 
carcinogens, a knowledge o _ transport, and fate in 
aquatic environments is critical. The objective of this is to 
determine the relative volatility of two to five ring P. structures 
in water, and estimate the importance of the volatilization process in 
removing PAH from aquatic environments. 


32810 Effect of wastewater treatment on methanogenesis in a 
marine outfall. Warford, A.L.; Kosiur, D.R. (Univ. of California, Los 
Angeles). J. Water Pollut. Control Fed.; 51: No. 1, oe. 1979). 
A study was undertaken to measure 

of outfall wastes and to determine the effect of wastewater re 
on a: in the Avalon outfall sediments of Santa Catalina 
Island, if. The study included the determination of in situ meth- 
ane production in the outfall before and after wastewater treatment 
as well as the correlation of in situ methanogenic rates with those 
determined from laboratory incubations of ou sediment. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 32771 


32811 (LA—8400-PR) Environmental and radiological safety 
studies: interaction of ***PuO, heat sources with terrestrial and aquat- 


ic environments. Progress report, January 1-March 31, 1980, Water- 
bury, G.R. (comp.). (Los Alamos Scientific Lab., NM (USA)). Jun 
1980. Contract aos: SOS ENG 3G 43p. NTIS, PC A03/MF AOI. 

The containers for ***PuO, heat sources in radioisotope ther- 
moelectric generators are designed with large safety factors to 
ensure that they will withstand reentry from orbit and impact with 
the earth and safety contain the nuclear fuel until it is recovered. 
Existing designs have proved more than adequately safe, but the 
Office of the Assistant Director for Safety and Reliability of the 
Department of Energy Division of Advanced Systems and Materials 
Production continually seeks more information about the heat 
sources to improve their safety. The work discussed here includes 
studies of the effects on the heat source of terrestrial and aquatic 
environments to obtain data for design of even safer systems. The 
data obtained in several ongoing experiments are presented; these 
data tables will be updated quarterly. Discussions of experimental 
details are minimized and largely repetitive in succeeding reports. 
Compilations of usable data generated in each experiment are em- 
phasized. These compilations include data from environmental 
chamber experiments that simulate terrestrial conditions, experi- 
ments to measure PuO; dissolution rates, soil column experiments to 
measure sorption of plutonium by soils, and several aquatic experi- 
ments. 


WATER 
REFER ALSO TO CITATION(S) 32786 


32812 (SAND—79-1666) Prediction of the migration of several 
radionuclides in “— en chad Pow os a 
preliminary report. Russo, A ia Natio: A 
NM (USA)). ‘aed 1980. Contract AC04-76DP00789. 23p. ets Pc 
A02/MF AOl 

A computer code, IONMIG, which is used to calculate the 
far-field transport of radionuclides through ocean sediment by diffu- 
sion and convection is described. The code uses a two-dimensional, 
axisymmetric, explicit finite difference formulation. Preliminary re- 
sults for several species (Cs, Pu, I, Tc) are given. 


32813 Evidence for plutonium(V) in an alkaline, freshwater pond. 
Bondietti, E.A.; Trabalka, J.R. (Oak Ridge National Lab., TN 
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(USA)). Radiochem. Radioanal. Lett.; 42: No. 3, 169-176(31 Jan 
1980). 


Soluble sup(239, payee and Pu(III+IV) oxidation 
states were determined by a coprecipitation technique on filtered 
(<0.22 gm) water from a former radwaste final settling basin 
currently used for radioecological studies. Over a five month period, 
Pu(V+ VI) ranged in concentration from 3.1 to 9.6 dis/min/ 
_— Tetra’ it Pu species ranged from 0.7 to 1.9 dis/min/liter. By 
oan oe sorption mag ews of the indigenous Pu(V + VI) and 
sup(233, 234)U(VI) Y frection in comparison to added N) , Pu(V), 
Pu(VI), and U(VI) isotopes, it was concluded that dominant 
oxidation state of the soluble Pu(V + VI) fraction was Pu(V). This 
oxidation state has never been identified in an environmental matrix. 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 31701, 32893 


32814 RO ASSO Biogeochemical | ¢ techne- 
tium in marine and estuarine ecosystems. Progress report, a yUSA). 


State Daiv New Rewport (U 
ntract AT06-79EV 10251. rons 


w oe 1980. Beasley, T.M. (Oregon 
Marine Science Center). 1980. 
NTIS, PC A03/MF AOl1. 

Progress is reported in research dealing with the biogeoche- 
mical behavior of technetium in marine and estuarine ecosystems. 
Studies were planned to elaborate the biokinetic behavior of Tc as 
TcO,~ in selected marine and estuarine organisms and to determine 
the affinity of TcO,~ for different marine sediments under oxy, = 
ed conditions. It is concluded that concentration factors for 
in bivalve molluscs (oysters and mussels) do not exceed 2 ~ ol 
calculated for whole animals and when uptake is directly from 
water. Direct uptake from water by limpets (archeogastropod) are 
very much lower than have been reported for red abalone (archeo- 
gastropod). Whole body concentration factors for TcO,~ in the 
plaice, Pleuronectes platessa, where uptake is directly from labeled 
seawater, do not pod 10 at equilibrium. Both the lobster, Homarus 
gammaris and the polychaete, Nereis diversicolor ap to concen- 
trate Tc efficiently from water labelled intially with TcO,~. Both 
plaice and rays (Raja clavata) fed /sup 95m/Tc labeled Nereis show 
an initial rapid loss of the isoto co approximately five days. 
Thereafter, loss is much reduced. Shrimp (Palaemon elegans), Crag- 
non sp.) and Crab (Cancer pagurus) show concentration factors 
similar to plaice (C.F. is less than 10). Isopods, however, have 
concentration factors of only 3 rin four weeks exposure to 
labeled seawater. Uptake of TcO,~ by phytoplankton is extremely 
low, which precludes experiments in which cO,” labeled phyto- 

lankton can be fed to either bivalve molluscs or microzooplankton. 
Sediment distribution coefficients for TcO,” are essentially zero and 
t of sediment type in well oxygenated seawater. 
pelle x a to y* have shown that it is not ible to make 
generalizations concerning the bioavailability of TcO,” to marine 
organisms. 
32815 (ORO—3852-36) Plutonium in the Gulf of Mexico. Scott, 
M.R.; Salter, P.F. (Texas A and M Univ., College Station (USA). 
Research Foundation). [nd]. Contract AS05-76EV03852. 36p. NTIS, 
PC A03/MF AOl1. 

The geochemistry of fallout plutonium in the sediments of the 
Gulf of Mexico was studied. A series of sediment cores was collect- 
ed in a traverse from the Gulf of Mexico to the Mississippi 
Delta. The cores were sliced into 1 cm intervals and analyzed for 
plutonium. Explanations for the variations in concentration are pre- 
sented. (ACR) 


32816 (ORO—3852-37) Uranium and thorium series nuclides in 
river sediments and river water. Scott, M.R.; Salter, P.F. (Texas A 
and M Univ., College Station (USA). Research ——— [nd]. 
Contract AS05-76EV03852. 27p. NTIS, PC A03/MF 

Large volume suspended sediment samples 4. sien from 
Rio Grande, Mississippi and Suwannee Rivers. These rivers drain 
arid, moderate and subtropical regions, respectively. The samples 
were taken to provide enough material to use for chemical fractiona- 
tion leaching studies of the relationship between Pu and other 
nuclides with various components of the sediment. This work is still 
in progress and is described in detail in a separate section of the 
progress report. 


32817 (ORO—3852-38) Uranium and thorium series isotopes in 
nearshore marine sediments. Scott, M.R.; Salter, P.F. (Texas A and 
M Univ., ore Station (USA). Research Foundation). [nd]. Con- 
tract ASO5-76EV03852. 1lp. NTIS, PC A02/MF AOI. 
Measurements of U and Th series isotopes have been made on 
sediments most often as a means of estimating sediment accumulation 
rates. Therefore data are available for long half-life isotopes such as 
2°Th and *'Pa on slowly depositin 7 sediments, and for the 
short half-life isotopes such as 77° and 7°Pp mostly on 
rapidly accumulating coastal sediment. Studies of U and Th series 
nuclides in sediments of rivers entering the Gulf have been described 
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in a previous section of this progress report. The isotopic decay 
series are out of equilibrium at several steps in the series. The 
activity ratio of **U/**U is greater than 1 in sediment and water 
samples in a few cases, and the *°Th/***U ratio is greater than | in 
most instances. In the case of the Mississippi River suspended 
sediment, an average of 0.93 dpm/gm *°Th is present in excess of 
the amount of its parent **U. This excess *°Th clearly must be 
added to the Gulf of Mexico by the river. The Gulf of Mexico 
sediments have been reported to have unusually high U concentra- 
tions. We have therefore begun a study of U, Th, Pa, Ra, and Pb 
isotopes in the sediments of this system, including the nearshore 
marine area of the Mississippi River Delta. The preliminary results 
are discussed in this report. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 32188 


SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 31622, 31624, 31627, 31703, 31874 


REGULATIONS 
REFER ALSO TO CITATION(S) 32495, 32788 


32818 (FWS/OBS—80/30, pp 175-184) State-Federal relations 
in the coastal zone. Dedmon, J. (Fish and Wildlife Service, Atlanta, 
GA). May 1980. 

From Gulf of Mexico coastal ecosystems workshop; Port 
Aransas, TX, USA (4 Sep 1979). 

The coastal zone has become the focal point of the most bitter 
conflicts being waged between Federal and State agencies. Until the 
issues of control over and responsibility for coastal resources have 
been settled, the conflict will continue. The comparative newness of 
many programs has resulted in uncertainty over which governmen- 
tal unit will be responsible for which function. A major effort to 
clarify these matters will take place in the courts, and it is vital that 
those involved know what the issues are and how they may be 
resolved. Many times, the laws which have been enacted are allowed 
to hinder rather than help accomplish a goal, but better understand- 
ing of laws and their implementation would improve the situation. 
There are certain statutes and regulations which affect every project 
undertaken and should be given particular attention. Current devel- 
opments in laws which affect US Fish and Wildlife Service (FWS) 
efforts and efficiency in the coastal zone are summarized. 


32819 (FWS/OBS—80/30, pp 185-189) Adaptive environmental 
assessment and management: an overview. Cordes, C.L. (Fish and 
Wildlife Service, Slidell, LA). May 1980. 

From Gulf of Mexico coastal ecosystems workshop; Port 
Aransas, TX, USA (4 Sep 1979). 

Coastal resource managers and others concerned with pro- 
tecting fish and wildlife and their habitats are primarily involved in 
the environmental assessment process in a reactive review role. 
What often results are confrontations among representatives of var- 
ious interest groups, most of whom had no opportunity to participate 
in the original project design. Subsequent attempts to modify a 
project are almost always strongly opposed, and conflict resolution 
is rarely achieved. Thus, many projects offering legitimate social 
benefits are delayed and unique opportunities for enhancing natural 
resources are lost. These problems largely result because contempo- 
rary methods for evaluating effects of planned projects or manage- 
ment policies on environmental resources are inappropriate. It is 
clear that new approaches must be developed and implemented if 
environmental amenities and values are to appropriately be consid- 
ered in public decisions. One such approach is that of adaptive 
environment assessment and management described by Holling 
(1978), and summarized here. The methodologies of adaptive envi- 
ronmental assessment and management insure that environmental 
dimensions are integrated as equal elements with economic and 
social considerations at the very beginning of the development or 
management design process. Alternative management policies and 
development plans are generated in an atmosphere of open commu- 
nication between developers and resource managers and each alter- 
native is collectively assessed for its environmental, economic, and 
social consequences. Flexibility is encouraged in project designs and 
management strategies so they may be adapted to unexpected eco- 
logical events and adjusted to benefit from information feedback 
throughout the development process. 
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ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


SOCIAL AND ECONOMIC STUDIES 
REFER ALSO TO CITATION(S) 32391 


ASSESSMENT OF ENERGY TECHNOLOGIES 


32820 (DOE/EV—0072) Technology Characterizations. Envi- 
ronmental Information Handbook. (Department of Energy, Washing- 
ton, DC (USA). Div. = Technology Assessments). Jun 1980. 285p. 
NTIS, PC a Ala 

Tks Mavieatiaansit Handbook Series is designed to overcome 
the deficiency of information utility and transfer. h of the works 
in this series brings together information in an area and format that is 
useful to both public and private sector needs. It is meant to serve as 
a basic reference document that will stand for a period of time and 
help to enrich decisionmaking and research in the interface of energy 
and the environment. This particular handbook deals with environ- 
mental characterization data for the energy technologies and pre- 
sents the data in a format for use by DOE policy analysts. Phis 
treatment includes not only the actual information base, but also a 
preface which explains the present conctet. the historical growth of 
the pro , and the new direction for improved utility. The 
information base, itself, is constantly being enhanced and is repub- 
lished y as necessary. The specific energy systems for 
which environmental/technology i mapa le information is 
provided are aon as follows: nuclear energy; coal. i 
gas; synthetic fuels; solar energy; geothermal energy; and hydroelec- 
tricity. 


ENVIRONMENTAL IMPACT STATEMENTS 
REFER ALSO TO CITATION(S) 31532, 31533, 31534 


32821 Final environmental impact statement. Nebraska public 
power district: 329 miles of 345-KV transmission facilities. Washing- 
ton, DC; ment of Agriculture (1979). vp. (USDA-REA- 
EIS(ADM)— 8-10-F). Information Resources Press, 2100 M Street, 
NW, Suite 316, Washington, DC (MF or HC) 79-0332. 

Construction is proposed of 329 miles of 345-kilovolt trans- 
mission line in the counties of Cheyenne, Deuel, Keith, Lincoln, 
Custer, Sherman, Buffalo, Frontier, and Red Willow, Nebraska. The 
facilities would interconnect the new Keystone, Sweetwater, and 
Red Willow substations to the existing Sidney and Riverdale substa- 
tions and the Gerald Gentleman staton. The transmission line gener- 
ally would comprise four-legged, self-supporting steel lattice towers, 
with a typical span between towers of 1320 feet. Minimum clearance 
between ground level and conductors would be 30.5 feet, and right- 
of-way width would be 200 feet. New substation facilities would be 
of low profile design and ring bus configuration. 


32822 Final environmental impact statement. Lake City to 
Creede 115-kV transmission line: Poncha to San Luis Valley 230-kV 

line. Washington, DC; Department of Agriculture 
(1979). vp. (USDA-REA-EIS(ADM)—78-8-F). Information Re- 
sources Press, 2100 M Street, NW, Suite 316, Washington, DC. (MF 
or HC) 79-0550. 

Construction of 65 miles of 230-kilovolt (kV) transmission line 
in the Poncha-San Luis Valley study area of Colorado is proposed as 
an alternative to an originally planned 44-mile, 115-kV line between 
Lake City (Hinsdale County) and Creede (Mineral County). Con- 
struction of the original preferred facility would be delayed until 
study is completed of potential wilderness areas that the line would 
traverse. The proposed alternative transmission line would extend 
from the new Poncha substation near Poncha Springs (Chaffee 
County) to a new San Luis valley substation near Center (Alamosa 
County). Both the preferred and the proposed alternative transmis- 
sion lines would use wood pole, H-frame construction and nonspecu- 
lar conductors. The existing Creede substation would be exanded to 
accommodate a new 115/69-kV facility. 


32823 Final environmental impact statement. Antelope Valley 
Station: two 455-MW units and related transmission facilities. Wash- 
— DC; ent of Agriculture (1978). vp. (USDA-REA- 
EIS(ADM)—77-6-F). Information Resources Press, 2100 M Street, 
NW, Suite 316, Washington, DC. (MF or HC) Order No. 78-0818. 
The Basin Electric Power Cooperative proposes the con- 
struction of two 455-megawatt (MW) lignite-fired, steam-electric- 
oe units at its Antelope Valley Station in Mercer County, 
orth Dakota. In addition, construction is planned of two 26-mile, 
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ties. 
(USDA.REA PM gon ly ‘ 


2100 M Street, NW, Suite 316 Washington, DG. (MF or HC) Order 
No. 78-0936. 
Addition oid third steam-electric- 


coagenestta. Codd aeaihe be tnoems toloed at Ge guste Piniia Same 
Mine, and a new coal preparation plant would be 
nearby. Unit 3 would be equipped with a an electrostatic 
waway sulfur dioxide scrubbers. Cooling water 
poe ma system would come from the existing 4, 
Thomas Hill Reservoir. The existing discharge channel would 
extended to dissipate waste heat over a larger portion of 
voir surface area. A 345-kilovolt (kV) transmission 
extend for approximately 60 miles southeasterly to a 
substation and then about 75 miles southerly to another : 
The transmission line route would have a right-of-way 
feet. Construction would begin in June 1978 and start-up 
would be in September 1981. 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


REFER ALSO TO CITATION(S) 32775 


BEHAVIORAL BIOLOGY 
REFER ALSO TO CITATION(S) 32852, 32853 


32825 (CONF-7904140—1) State of the art and needs of the 
earth platform. Kuechle, L.B.; DeMaster, D.P.; Siniff, D.B. (Minne- 
sota Univ., Minneapolis (USA)). 1979. Contract AS02-76EV01332. 
16p. NTIS, PC A02/MF AO1. 

From 13. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (23 Apr 1979). 

This paper outlines the current state of th art in the 
animal platform segment for use in satellite location systems. It also 
discusses some areas where compromises may be possible allowing 
use in a wider —— of en. Problems with batteries, anten- 
na design and oscillator stability are discussed. 


BIOCHEMISTRY 


REFER ALSO TO CITATION(S) 31847, 31853, 32801, 32840, 32851 


32826 (DOE/ET/04967—2) Gene-enzyme telationships in so- 
organismal 


matic cells and their derivatives in higher plants. 

report. Jensen, R.A. (State Univ. of New York, Stony Brook (USA). 
Research Foundation). 21 Apr 1980. Contract AS02-78ER04967. 3p. 
NTIS, PC A02/MF AOl1. 

Progress is reported in the following subject areas: (1) chemis- 
try of the arogenate molecule; (2) plant enzymology at the —-. 
mal level; (3) isolation of regulatory mutants in tobacco; and (4) 
stability of the haploid state in Nicotiana sylvestris. 


32827 So ae Automation of the 
say for the serodiagnosis of infectious diseases 
G.L.; Sanders, W.M.; Bryson, M. (Los Scien 
(USA)). 1980. Contract "W.7405-ENG- 36. 33p. (CONF-800754—1). 
NTIS, PC A03/MF AOl. 

From International symposium on the ruminant immune 
system; Plymouth, NH, USA C7 Jul 1980). 

The enzyme immunoassay (EIA) is a versatile and highly 
sensitive new tool that can be used to detect a wide variety of 
infectious diseases or toxic agents and other low molecular weight 
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compound. The paper describes the present state of development of 
the EIA-modified Technicon Autoanalyzer II instrumentation, 
standardization of —- control criteria for the automated EIA and 
standardization of the diagnostic decision process. (ACR) 


of adenovirus type 2 proteins: 
on, , component IX, and 1B-15K. Anderson, 
C.W.; Lewis, J.B. (Brookhaven National Lab., Upon, NY). Virology; 
104: No. 1, 27-41(15 Jul 1980). 
The ial amino- inal amino acid sequence was deter- 
mined for four adenovirus 2 proteins: hexon, fiber, component IX, 
and early protein E1B-15K. A comparison of these sequences with 
the nucleotide sequences of the region of the genome encoding each 
of these proteins identified the initiation sites for protein synthe- 
sis. Each protein is initiated at the AUG codon nearest the 5’ end of 
its mRNA. The initiating methionine is retained by fiber and com 
nent IX while it is removed from hexon and protein E1B-15K. 


32829 Very-high-resolution two-dimensional gel electrophoresis 
of proteins using giant gels. Voris, B.P.; Young, D.A. (Univ. of 
Rochester School of Medicine and Dentistry, NY). Anal. Biochem.; 
104: No. 2, 478-484(15 May 1980). 

An improved high-resolution two-dimensional gel system for 

ting complex protein mixtures is described that allows a three- 
fold increase in the number of proteins detected. LIke the original 
O'Farrell system, proteins are ted in the first dimension by 
isoelectric point and in the second dimension by size. The improved 
resolution results primarily from a 2.5-fold increase in the size of 
both dimensions. Although best resolution is obtained by application 
of <100 pg of protein containing >5 x 10° cpm, as much as 150 pg 
of protein may be applied without appreciable loss of resolution. 
Useful separations may be made with up to 1.5 mg. By doubling the 
thickness of both dimensions, as much as 3 mg of protein can be 
separated into 300 to 400 separate peaks. 


32830 Biological activities of indoleacetylamino acids and their 
use as auxins in tissue culture. Hangarter, R.P.; Peterson, M.D.; 
Good, N.E. (Michigan State Univ., East Lansing). Contract EY-76- 
S-02-2528M005. Plant Physiol.; 65: No. 5, 761-767(May 1980). 

The auxin activities of a number of indoleacetylamino acid 
conjugates have been determined in three test systems: growth of 
tomato hypocotyl explants (Lycopersicon esculentum Mill. cv. 
Marglobe); growth of tobacco callus cultures (Nicotiana tabacum L. 
cv. Wisconsin 38); and ethylene production from pea stems (Pisum 
sativum L. cv. Alaska). The activities of the conjugates differ greatly 
depending on the amino acid moiety. Indoleacetyl-L-alanine su 

rapid callus growth from the tomato hypocotyls while inhibit- 
ing growth of shoots and roots. Indoleacetlyglycine behaves in a 
similar manner but is somewhat less effective in supporting callus 
owth and in inhibiting growth of shoots and roots. Indoleacetylg- 
ycine behaves in a similar manner but is somewhat less effective in 
—— callus growth and in inhibiting shoot formation. The 
© amino acid conjugates tested (valine, leucine, aspartic acid, 
threonine, methionine, phenylalanine, and proline) support shoot 
formation without supporting root formation or much callus growth. 
The tobacco callus system, which forms abundant shoots in the 
presence or absence of free indoleacetic acid, produces only rapid 
undifferentiated growth in the presence of indoleacetyl-L-alanine 
and indoleacetylglycine. The other conjugates inhibit shoot formatin 
weakly if at all. Most of the conjugates induce sustained ethylene 
production from the pea stems but at rates well below the initial 
rates observed with free indoleacetic acid. Many, but not all of the 
effects of conjugates such as indoleacetyl-L-alanine can be mimicked 
by frequent renewals of the supply of free indoleacetic acid. 


32831 Slow adaptive changes in urease levels of tobacco cells 

on urea and other sources. Skokut, T.A.; Filner, P. 
(Michi State Univ., East Lansing). Plant Physiol.; 65: No. 5, 995- 
1003(May 1980). 

Tobacco (ev. Xanthi) XD cells cultured for more than a year 
on urea as the sole source of nitrogen have urease activities about 
four times higher than cells which have been cultured on nitrate. 
When cells which had always been grown on nitrate were trans- 
ferred to urea, the urease activity in these cells remained at a lower 
level for eight transfers (40 generations), then gradually increased 4- 
fold during the next seven to 10 transfers. Cells with high urease 
activity multiplied 19% more rapidly and accumulated less urea than 
cells with low urease activity. These findings suggest that elevated 
urease accelerates urea assimilation; therefore, urea limited growth. 
It is suggested that the molecular basis of the urease increase may be 
= amplification, based on animal cell models. An alternative 

ypothesis, namely a specific response induced in all cells by urea 
and manifested as a very slow adaptive increase in urease, has not 
been ruled out. 


32832 Erythropoietic stress, macrocytosis, and hemoglobin 
switching in HbAA sheep. Mohandas, N.; Clark, M.R.; Wyatt, J.L.; 
Garcia, J.F.; Eisenberg, P.D.; Shohet, S.B. (Univ. of California, San 
Francisco). Blood; 55: Rio. 5, 757-761(May 1980). 
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Hemoglobin switching and macrocytosis were studied in ho- 
mozygous hemoglobin AA sheep. An abrupt initiation of erythro- 
poietic stress, accompanied by a pulsed elevation of circulating 
erythropoietin levels, was induced by phlebotomy. Sequential blood 
samples were separated according to density on Stractan gradients to 
isolate cells newly entering the circulation from the marrow each 
day. Analysis of hemoglobin phenotype and cell volume distribution 
in these young reticulocytes revealed a distinct temporal separation 
in the appearance of hemoglobin C and increased cell volume. The 
appearance of macrocytes within 24 h of erythropoietin elevation 
suggests that macrocytosis could be the result of the action of 
Po ge a during the late stages of erythroid maturation. The 
72-h delay in the appearance of hemoglobin C indicates that commit- 
ment to a particular hemoglobin phenotype occurs at an early — 
of differentiation and involves immature erythroid stem cells. The 
results of this study show that these consequences of erythropoietic 
stress are initiated at two different developmental —_ resulting in 
the production of macrocytosis and hemoglobin switching. 


TRACER TECHNIQUES 


REFER ALSO TO CITATION(S) 32856 


CYTOLOGY 
REFER ALSO TO CITATION(S) 32830 


32833 Preparation of separate astroglial and oligodendroglial cell 
cultures from rat cerebral tissue. McCarthy, K.D.; de Vellis, J. J. Cell 
Biol.; 85: No. 3, 890-902(Jun 1980). 

A novel method has been developed for the preparation of 
nearly pure separate cultures of astrocytes and oligodendrocytes. 
The method is based on (a) the absence of viable neurons in cultures 
prepared from postnatal rat cerebra, (b) the stratification of astro- 
cytes and oligodendrocytes in culture, and (c) the selective detach- 
ment of the overlying oligodendrocytes when exposed to sheer 
forces generated by shaking the cultures on an orbital shaker for 15 
to 18 h at 37°C. Preparations — >98% pure and contain ~ 1-2 x 
107 viable cells (20 to 40 mg of cell protein). Three methods were 
used to characterize these two culture types. First, electron micro- 
scopic examination was used to identify the cells in each preparation 
(mixed and ted cultures of astrocytes and oligodendrocytes) 
and to assess t urity of each preparation. Second, two oligoden- 
droglial cell markets, 2’,3’ -cycle nucleotide 3’ -phosphohydrolase 
(EC 3.1.4.37) and glycerol phosphate dehydrogenase (EC 1.1.1.8) 
were monitored. Third, the regulation of cyclic AMP accumulation 
in each culture type was examined. In addition to these studies, we 
examined the influence of brain extract and dibutyryl cAMP on the 
gross morphology and ultrasturcture of each preparation. These 
agents induced astroglial process formation without any apparent 
morphological effect on oligodendrocytes. Collectively, the results 
indicate that essentially pure cultures of astrocytes and of oligoden- 
drocytes can be prepared and maintained. These preparations should 
significantly aid in efforts to examine the biochemistry, physiology, 
and pharmacology of these two major classes of central nervous 
system cells. 


32834 Collaborative research on photoelectron microscopy of 
chloroplast membranes. Final Massey, G.A. Washington, DC; 
National Science Foundation (1980). 9p. (NP—25008). 
A variety of far ultraviolet laser sources for photoelectron 
microscopy of chloroplast membranes have been developed, and the 
hysical difficulties of using such bright sources in the microscope 
ve been investigated experimentally and theoretically. Nonlinear 
converters have been used to shift radiation from several types of 
infrared Nd:YAG lasers and dye lasers into the 208-230 nm ultravio- 
let spectrum. Conversion of dye laser radiation provided continuous 
tuning. The most successful nonlinear optical source was the neody- 
mium fifth harmonic at 213 nm. A rare - pulsed ion laser operable 
at 5 wavelengths between 195 nm and 225 nm was also developed, 
and in addition we have demonstrated a silver ion vapor laser 
Operating continuously at 224 nm with one milliwatt output. With 
pulsed lasers one may encounter problems of space charge aberra- 
tions in the microscope, and even sample thermal damage, if the 
peak power is too = A theory treating these effects has been 
developed, and the effects have been observed. Resolutions below 
1000 A have been obtained to date with 213 nm radiation in a pulsed 
format. Using the newly developed Ag* laser much better results 
should be obtainable. 


TRACER TECHNIQUES 


32835 (ORO—2832-212) Size and number of DNA molecules 
from Chinese hamster ovary cells determined by molecular autoradio- 





OCTOBER 31, 1980 


graphy. Todd, M.B. (Texas Univ., Houston (USA)). Jun 1980. Con- 
tract AS05-76EV028372. 4ip. NTIS, PC A03/MF AO1. 


Thesis. 
A new method for visualization of separable subunits of DNA 
is described. Autoradiography of tritium-labeled DNA from one or a 
few nuclei, lysed with deter, agp sa moderate salt, and proteases, and 
gertly deposited on a filter, allows determination of subunit molecu- 
Rage sy size distribution, number per nucleus, and organization. 
The shape of the size distribution of CHO subunit images is similar 
to that of CHO mitotic chromosomes, and the numbers of subunits 
per nucleus supports a model of eight subunits per chromosome. 


(ORO—2832-213) Radiation and biophysical studies on 
cells and viruses. Progress report, September 1, 1979-June 15, 1980. 
(Texas Univ., Houston (USA). System Cancer Center). 1980. Con- 
tract AS05-76EV02832. 95p. NTIS, PC A0S/MF A01. 
Research progress for the year 1979-1980 is reported for 
projects in damage and — of genetic structures, and organization 
of genetic structures. (ACR) 


GENETICS 
REFER ALSO TO CITATION(S) 32826, 32828 


32837 (SLAC-PUB—2462) Combinatorial hierarchy: an ap- 
proach to open evolution. Noyes, P. (Stanford Linear Accelerator 
Center, CA (USA)). Jan 1980. Contract AC03-76SF00515. 24p. 
(CONF-800111—3). NTIS, PC A02/MF AOl1. 

From Annual conference of the American Association for the 
Advancement of Science; San Francisco, CA, USA (4 Jan 1980). 

A unified scientific philosophy based on evolutionary princi- 
= which can provide a framework within which physical, cosmo- 
ogical, biological, and cultural evolution are described in the same 
terms could help meet the planetary crisis we face. The combinator- 
ial hierarchy — to basic discrete and sequential physical 
processes, which incorporates the essential evolutionary features of 
conserved information and selection in the presence of a random, 
novelty-producing background is proposed as a candidate for this 
framework, and briefly explained. Recent work shows that many 
aspects of particle physics and cosmology can be systematically 
understood in this way. A normative principle, based on the derived 
fact of a fixed past and uncertain future characterized by responsible 
moral choice is proposed as consistent with - but not derivable from 
- this philosophy. 


METABOLISM 
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32838 a — 1259) Emission computed tomography of '*F- 
fluorodeoxyglucose and '*N-ammonia in stroke and epilepsy. Kuhl, 
D.E.; Phelps, M.E.; Engel, J. Jr. (California Univ., Los Angeles 
(USA). Lab. of Nuclear Medicine and Radiation Biolo y). 1980. 
Contract AC03-76SF00012. 14p. (CONF-800937—1). S, PC 
A02/MF AO1. 

From International symposium on medical radionuclide imag- 
ing; Heidelbur; ure F.R. Germany (1 Sep 1980). 

The ECAT Positron Tomograph was used to scan normal 
control subjects, stroke patients at various times during recovery, 
and patients with partial epilepsy during EEG monitoring. ™F- 
fluorodeoxyglucose C°FDG) and '*N-Ammonia ('*NHs) were used 
as indicators of abnormalities in local cerebral glucose utilization 
(LCMR/sub glc/) and relative perfusion, respectively. Hypometabo- 
lism, due to deactivation or minimal damage, was demonstrated with 
the **FDG scan in deep structures and broad zones of cerebral 
cortex which appeared normal on x-ray CT (XCT) and /sup 99m/ 
Tc pertechnetate scans. In ee with partial epilepsy, w Ao — 
unilateral or focal electrical abnormalities, interiztal . 

— clearly showed localized regions of decreased Ge to 50%) 
CMR/sub gic/, which correlated anatomically with the eventual 
EEG localization. 


MEDICINE 


32839 Cyclophosphamide, vincristine, methotrexate with leuco- 
vorin rescue, and cytarabine (COMLA) ee sequential chemo- 
therapy for advanced diffuse histiocytic | Sweet, D.L.; 
Golomb, H.M.; Ultmann, J.E. (Univ. of Chicago, IL). Ann. Intern. 
Med.; 92: No. 6, 785-790(Jun 1980). 

A program of combination sequential chemotherapy using 
cyclophosphamide, vincristine, methotrexate with leucovorin rescue, 
and cytarabine (COMLA) was administered to 42 previously un- 
treated patients with advanced diffuse histiocytic lymphoma. 
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Twenty-three patients achieved a complete remission as determined 
by strict clinical criteria. The observed median duration of 
survival for the complete responders is longer than 33 months. Eight 
patients achieved a partial response, with a median survival longer 
pela akg Fe mgcdapaeeder tangy mca 
survival of 5 months. Toxicity was acceptable. None of the 
ers have shown central nervous system relapse. 
difference in response rates between patients with 
ae Seen sae jptomatic or symptomatic patients. 

pero a agra, Bee 2. Ne mate of eamenes fae 

be considered as an initial form of manage- 

saat al puknes Gib eeaeel Uline Latioaeds eames 


); 
Cancer; 45: No. 9, 24 2403 May 1980). 
_ In patients with cancer, serum acid 


UNSEALED RADIONUCLIDES IN DIAGNOSTICS 
REFER ALSO TO CITATION(S) 32866, 32867 


32841 (TID—3319-S8-P1) Nuclear medicine: a 
(Department of Energy, Oak Rid, 
tion Center). Sep 1978. 677p. NTI 

References to 6208 lications related to nuclear medicine 
that have been added to ees oe 
data base since July 1976 are contained in this y. Docu- 
ments dealing with therapeutic irradiation are included in the data 
base only if there is new information on the technique, if there is 
significant information on the effects on normal tissues, if evaluations 
are made of new radiation sources, e.g., pion beams, or if dose or 
dose distribution measurements are made. Information on uses of 
isotope tracers in medicire is included if a contribution is made to 
the technology of tracer usage. References to instrumentation used 
in nuclear medicine, such as that for detection of radiation or 
measurement of doses, are included. Extensive bibliographies or 
reviews are also included. 


32842 (TID—3319-S8-P2) Nuclear medicine: a bibliography. 
(Department of Energy, Oak Ridge, TN (USA). Fecheieel talerune- 
tion Center). Sep 1978. 665p. NTIS, PC A99/MF A01. 

m_ bey sy neh f ot s information 
that have been added to t Oo —— 
data base since July 1976 are contained in this bibliography. Docu- 
ments dealing with therapeutic irradiation are included in the data 
base only if there is new information on the technique, if there is 
significant information on the effects on normal tissues, if evaluations 
are made of new radiation sources, ¢.g., pion beams, or if dose of 
dose distribution measurements are made. Information on uses of 
isotope tracers in medicine is included if a contribution is made to 
the technology of tracer usage. References to —— 
in nuclear medicine, such as that for detection of radiation or 
measurement of doses, are included. Extensive bibliographies or 
reviews are also included. 


32843 Physical attributes of single-photon tomography. Bu- 
dinger, T.F. (Lawrence Berkeley Lab., CA). J. Nucl. Med.; 21: No. 
6, 579-592(Jun 1980). 

From 27. annual of the Soceity of Nuclear Medicine; 
Detroit, MI, USA (24 Jun 19805 

Physical properties important for assessment of the potentials 


of emission computed tomography implemented by collimated de- 
tector systems include sensitivity, statistical and 
requirements, attenuation compensation, resolution uniformity, and 


multisection d constraints. The limited angular range and sam- 
pling interval of coded aperture methods for longitudinal tomo- 
graphy impose severe limitations on quantitative imaging capabili- 
ties. These methods are discussed. Disadvantages of limited angular 
range are avoided by transverse section devices that have lower 
sensitivity than comparable positron devices. It is shown here, 
however, that the sensitivity for a single section device for head 
transverse section 2 cm thick can be 200 events sec™* wCi~* per axial 
cm for 2 x 2 cm resolution. This is 40% of that for a well 

positron system of similar resolution. The problem of attenuation 
compensation for constant attenuation, as in brain imaging, is well 
understood and a fast algorithm of the convolution gives 
excellent results if angular sampling is over 360°. Though isa 
need to move the single-photon detector array over wide angular 
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distances for adequate samp dynamic ECT is possible for the 
measurement of biological ae A 
such as clearance studies in brain. Based on physical principles, 


with low sensitivity devices, and the pros; for 
devices with sensitivity comparable to positron tomographs, single 
photon tomography has sound potentials for research and clinical 
studies of the adult brain and whole body in small subjects. Practical 
whole-body tomography in adults is limited to nonquantitative lesion 
detection. 


32844 Radiation dosimetry of two new tellurium-123m-labeled 
adrenal-imaging — concise communication. Woo, D.V.; anon 
F.F. Jr.; Ambrose, K.R.; Callahan, A.P.; Coffey, J.L. (Oak “ge 
National Lab., TN). J. Pract Med.; 21: No. 5, 454-458(May 19 » 
The absorbed radiation doses to humans from eT na tA 
sup 123m/Te}telluro)-24-nor-Sa-cholan-3 B-ol (Te-123m-23-ITC) 
and an ely Sh = = rane §: e]telluro)-chol-5-en-38-ol (Te-123m- 
24-IT ted, based on rat biological data, to assess 
the pr Toy saieton risks to humans from these two new adrenal- 
a agents. The estimated radiation doses to several critical 
have been compared with dose estimates for a variety of 
radiolabeled steroids that have been designed as adrenal- 
imaging agents. Dose estimates to selected organs from Te-123m-23- 
ITC are as follows (rad/mCi): adrenals 98; ovaries 8.0; liver 1.6. 
Similar estimated values for Te-123m-24-ITC are: adrenals 210; 
ovaries 13; liver 2.0. The radiation dose estimates for these two 
comparable to the calculated radiation doses from 6A- 
(iethyi*Sleteno)ethy 19-nor-cholest-5(10)-en-3B-ol (Scinti- 
and 19-['*Iiodocholest-5-en-38-ol (NP-59), two agents cur- 
—~ F in clinical use for the diagnosis of adrenal disease. 


32845 /sup 99m/Tc-methylene Cene bone imaging in the 
evaluation of total hip prostheses. Weiss, P.E.; Mall, J.C.; Hoffer, 
P.B.; Murray, ee Rodrigo, J.J.; Gent H.K. Radiology; "133: No. 
3, 727- 730(Dec 197 9). 

A retrospective study was performed to determine the accu- 
racy of /sup 99m/Tc-methylene diphosphonate bone imaging in the 
evaluation of total hip arthroplasty for loosening and/or infection. 
Using focally increased activity at the tip of the femoral component 
or in the region of the acetabular component as a criterion, the 
examination was 77% specific and 100% sensitive for loosening and/ 
or infection. A possible explanation for the increased uptake at the 
tip of the femoral component and the role of this examination in the 
management of a painful total hip prosthesis are discussed. 


32846 ee ey ee eee ee 


graphy, ultrasonography, and contrast cholangiography. eS 
Davis, M.A.; Seltzer, SE; Jones, B.; Abbruzzese, 6 o Sy 
H.J.; Drum, D.E. Contract EY-76-S-4115. Radiology; 133: No. 
761-767(Dec 1979). 

Cholescintigraphy, pope ee ay me and contrast cholangio- 
graphy were compared in 60 patients. Among those having abdomi- 
nal pain but no biliary disease or — cholescintigraphy was 
normal in 14/14, ultrasound in 10/13, and cholangiography in 13/14. 
Jaundice due to hepatocellular disease was correctly distinguished 
from complete biliary obstruction by cholescintigraphy in 17/17 
patients and by ultrasound in 14/17. In cholelithiasis, -- ht was 
abnormal in 10/12 and cholangiography in 7/9. Cholescintigraphy 
appeared most sensitive to active cholecystitis; only cho! nnd 
graphy and ultrasound visualized gallstones. 


32847 Myocardial positron tomography with manganese-52m. 
Atkins, H.L. (Brookhaven National Lab., Upton, NY); Som, P.; 
Fairchild, R.G.; Hui, J.; Schachner, E.; Goldman, A.; Ku, T. Con- 
tract EV-76-C-02-0016. Radiology; 133: No. 3, 769-774{Dec 1979). 

The biodistribution of radiomanganese (°*Mn) was studied in 
mice, rats, and of radioactivity from the blood 
was extremely rapid, with a half-time of approximately 0.8 minutes. 
This resulted in very favorable myocardium-to-blood ratios, even at 
early times after administration. The myocardial uptake in dogs was 
greater than 3% at three and 15 minutes, with myocardium-to-blood 
ratios of about 40:1 at 15 minutes. Positron tomograms obtained with 
/sup 52m/Mn clearly demonstrated regional myocardial perfusion. 
There was good correlation (r = 0.89) of microsphere-to-radioman- 
ganese distribution in the infarcted dog heart. 


EXTERNAL RADIATION IN DIAGNOSTICS 
REFER ALSO TO CITATION(S) 32841, 32842, 33056 


32848 Proton imaging for medical applications. Kramer, S.L.; 
Moffett, D.R.; Martin, R.L.; Colton, E.P.; Steward, V.W. (Argonne 
National Lab., IL). Radiology; 135: No. 2, 485-494(May 1980). 

From 66. scientific assembly and annual meeting; Dallas, TX, 
USA (16 Nov 1980). 

In order to demonstrate the potential advantages of proton 

ee medical use, a 205-MeV proton beam was developed 

Argonne National Laboratory Booster I synchrotron. Data 


ut kinetics of clinical importance, . 
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were taken using a narrow scanning beam and an electronic detector 
system. The proton images were compared to conventional radio- 

graphs, and demonstrate a significant dose reduction and an im- 
proved mass resolution over the radiographs. The images also show 
significant differences in the proton sto power of different 
tissues, thus demo considerable potential in soft-tissue imag- 
ing. The development of a proton tomographic scan system is also 
briefly discussed. 


EXTERNAL RADIATION IN THERAPY 
REFER ALSO TO CITATION(S) 32841, 32842 


UNSEALED RADIONUCLIDES IN THERAPY 
REFER ALSO TO CITATION(S) 32841, 32842 


32849 nae & rapid implantation of multiple iodine-125 
seeds. Doss, J.D.; Albillar, J.I. (Los Alamos Scientific Lab., NM). 
Radiology; 134: No. 1, 258-260(Jan 1980). 

A simple and convenient technique for the seen t implan- 
tation of iodine-125 seeds is described, which wi anchor to 
stabilize an absorbable suture containing the seeds. 


MICROBIOLOGY 
REFER ALSO TO CITATION(S) 31561, 31728, 31853, 32828 


PATHOLOGY 
REFER ALSO TO CITATION(S) 32852, 32883 


TRACER TECHNIQUES 


REFER ALSO TO CITATION(S) 32838 


PHYSIOLOGICAL SYSTEMS 
REFER ALSO TO CITATION(S) 32800, 32832 


32850 (BNL—28008) Effect of physical activity on body compo- 
sition. Zanzi, I.; Ellis, K.J.; Aloia, J.; Cohn, S.H. (Brookhaven 
National Lab., Upton, NY (USA)). 1980. Contract AC02- 
76CH00016. 8p. (CONF-800690—1). NTIS, PC A02/MF A01. 

From 10. steenback symposium; Madison, WI, USA (8 Jun 
1980). 

It has been noted that the deleterious effects on bone calcium 
of prolonged periods of inactivity, such as bed rest, are halted 
following resumption of activity. It would seem possible in light of 
the observations that have been made, that exercise may stimulate 
bone formation and perhaps counter, to some extent, bone loss as 
observed in the osteoporosis of aging. The present study was de- 
signed to determine the relation between total body calcium, total 
body potassium and bone mineral content of the radius to the degree 
of physical activity in a population of normal subjects. Measurement 
of the calcium was made by in-vivo total body neutron activation 
analysis. Bone mineral content of the radius and total body 
sium, (an index of lean body mass) were measured by photon 
absorptiometry and the whole body counter, respectively. 


32851 IgG+ platelets in the marmoset: their induction, mainte- 
nance, and survival. Gengozian, N.; McLaughlin, C.L. (Oak Ridge 

Associated Universities, TN). Contract DE-AC05- conoote 
Blood; 55: No. 6, 885-890(Jun 1980). 

Immunization of marmosets with platelets from another spe- 
cies of marmoset leads to antibody formation to the donor platelets, 
deposition of I on the host's platelets, and thrombocytopenia. 
This disease closely resembles posttransfusion purpura of man, 
which may develop after one or two transfusions of whole blood. 
The mode of immunization in the marmoset was found to be impor- 
tant: intravenous (i.v.) inoculations were without effect, while intra- 
muscular (i.m.) immunizations led to the disease. Intramuscular 
inoculations were characterized by formation of 7S antibodies, as 
measured by indirect immunofluorescent (IF) and complement-de- 
pendent platelet cytotoxicity (PC) tests; in contrast, i.v. immuniza- 
tions, while leading to 7S antibodies by the IF test, yielded only 19S 
antibodies reactive in the PC assay. The titers were also consistently 
higher with i.m. immunizations. Antibody was not limited to the 
donor platelets, but auto- or host-type reactivity was also present; 
this antibody was in very low titer and could be found only when 
the animal was thrombocytopenic. A primary finding was the ability 
to maintain increased deposition of IgG on the host's platelets in the 
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absence of 5S Ceeeoruaede by biweekly or monthly inoculations 
of the a oo antigen. The amount of IgG found on platelets 
of normal immunized marmosets was com le to that report- 
ed for normal humans and patients with immune thrombocy- 
topenia. Finally, platelet survival studies in animals with IgG+ 
— and normal platelet counts indicated a rapid turnover, 

ggesting operation of a compensatory mechanism to maintain 
platelet levels. 


32852 Audiogenic seizures and cochlear damage in rats after 
perinatal antithyroid treatment. Van Milllesworth, L.; Norris, C.H. 
(Univ. of Tennessee Center for the Health Sciences, Memphis). 
Contract DE-AS05-76EV01643. Endocrinology; 106: No. 6, 1686- 
ag o 

of goitrogens d y and lactation 
causes the offpring. of rats to be pe 
sensitive to audiogenic seizures. The most potent goitrogen, 
pylthiouracil, caused severe dysfunction and disorganization o the 
organ of Corti. Adult seizure-susceptible rats showed increased 
— to audiogenic seizures when they were fed propylthioura- 


32653 Detection of prey by Calanus pacificus: implications of the 
first antennae. Contract DOE-E-76-S-06-2225-TA 26 (RLO-2225- 
126-78. Limnol. Oceanogr.; 25: No. 3, 545-549(May 1980). 

Calanus pacificus, normally regarded as a passive filter-feed- 
i , displays active predatory behavior when fed with 
copepod nauplii. ger nauplii are selectively preyed upon, even 
though they are better able to avoid capture than small nauplii. The 
involvement of the first antennae in the remote detection of motile 
prey is suggested by the experimental result that amputation of the 
antennae sharply reduces predatory feeding rates without affecting 
filter feeding. 


32854 Relationship between egg size and naupliar size in the 
calanoid copepod Diaptomus clavipes Schacht. Contract W-7405- 
ENG-26. Limnol. Oceanogr.; 25: No. 3, 549-552(May 1980). 

A direct positive relationship was demonstrated between egg 
size and nauphar size in the calanoid co Diaptomus clavipes 
Schacht. Number of cegs per clutch and total clutch volume were 
inversely associated with measures of egg and naupliear size (egg 
volume, maximum egg length, nauplliar volume, and maximum 
naupliar length). Thus, small clutches with large eggs give rise to 
large nauplii. 


TRACER TECHNIQUES 


32855 (LMF—72) Respiratory trace deposition models. Final 


report. Yeh, H.C. (ed.). (Lovelace Biomedical and Environniental © 


Research Inst., Albuquerque, NM (USA)). Mar 1980. Contract 
AC04-76EV01013. 57p. NTIS, PC A04/MF AO1. 

Respiratory tract characteristics of four mammalian species 
(human, dog, rat and Syrian hamster) were studied, using replica 
lung casts. An in situ casting techniques was developed for making 
the casts. Based on an idealized branch model, over 38,000 records 
of airway segment diameters, lengths, branching angles and gravity 
angles were obtained from measurements of two humans, two 
Beagle dogs, two rats and one Syrian hamster. From examination of 
the trimmed casts and morphometric data, it appeared that the 
structure of the human airway is closer to a dichotomous structure, 
whereas for dog, rat and hamster, it is monopodial. Flow velocity in 
the trachea and major bronchi in — Beagle dogs was measured 
using an implanted, subminiaturized, heated film anemometer. A 
physical model was developed to simulate the regional deposition 
characteristics proposed by the Task Group on Lung Dynamics of 
the ICRP. Various simulation modules for the nasopharyngeal (NP), 
tracheobronchial (TB) and pulmonary (P) compartments were de- 
signed and tested. Three types of monodisperse aerosols were devel- 
oped for animal inhalation studies. Fifty Syrian hamsters and 50 rats 
were exposed to five different sizes of monodisperse fused aluminosi- 
licate particles labeled with '*Yb. Anatomical lung models were 
developed for four species (human, Beagle dog, rat and Syrian 
hamster) that were based on detailed morphometric measurements of 
replica lung casts. Emphasis was placed on developing a lobar 
—_ -path lung model and on developing a modeling technique 

h could be applied to various mammalian species. A set of 
particle deposition equations for deposition caused by inertial impac- 
tion, sedimentation, and diffusion were developed. Theoretical 
models of particle deposition were developed based on these equa- 
tions and on the anatomical lung models. 


32856 Carbon dioxide fixation and related properties in sections 
of the developing green maize leaf. Perchorowicz, J.T.; Gibbs, M. 
(Brandeis Univ., Waltham, MA). Contract EY- 76-S-02-3231-14. 
Plant Physiol.; 65: No. 5, 802-809(May 1980). 

Light and dark ‘*CO, assimilation, pulse-chase (**CO fol- 
lowed by "*CO:) labeling ex ts both in the light and in the 
dark, photorespiratory activity and some enzymes (ribulose 1,5- 
bisphosphate - (RuBP) carboxylase, phosphoenolpyruvate (PEP) car- 


BIOMEDICAL SCIENCES, APPLIED STUDIES 


REFER ALSO TO CITATION(S) 32495 


AGRICULTURE AND FOOD TECHNOLOGY 
REFER ALSO TO CITATION(S) 31846, 32827, 32831 


32857. (DOE/EV/00641—40) Comparison of mineral element 
cycling under till and no-till 


approaches of ecosystem study, in particular nutrient 
means of evaluating perfurmance of agronomic systems. > 
we are comparing structure, function, and nutrient dynamics in a set 
of no-tillage and conventional plots. 

32858 Comins otihet of clashed epaegien gad Se tender- 
aie on cone Ste See , oe oe i. 


ao 1) 5097 ey Process. j nn 3: No. 1, bon 
The electrical st 


ing the ES period. tn te cade of iS ota wan 
a tenderness soul t Gust obtained ty cunvenieadl pecceuiag, 


independen' period. B i 
effective to tenderize the BF muscle followed in decreasing 
efficacy by the LD and SM muscles. The cooking times and 
losses of the three muscles were not affected by either the ES 
or by blade tenderization. 


BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS ON BIOCHEMICALS 
IN MICROORGANISMS 


merle, N.B.; Masker, W.E. (Oak 
tract- W-7405-ENG-26. J. Bacteriol.; 1 
A of related 


, TN). 
: No. : 535-546(May 1980). 1980). 
coli K-12 strains, one 
uvrD101 mutation, were constructed and compared for 
cblity to perform various stops inthe excision repair of deoxyribon. 
y 


ucleic acid damage inflicted by ultraviolet radiation. The results of 

this study indicated: (i) ultraviolet sensitivity in the uvrD101 mutant 

was greater than that of wild type but less than that measured in an 
incision-deficient uvrA mutant; (ii) host cell reactivation 

the survival data; (iii) deoxyribonucleic acid degrada- 
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tion was virtually identical in the two strains; (iv) incision, presum- 
ably at the sites of pyrimidine dimers, proceeded normally in the 
uvrD101 strain; (v) excision of pyrimidine dimers was markedly 
reduced in both rate and extent in the uvrD101 mutant; (vi) the 
amount of repair resynthesis was the same in both strains, and there 
was no evidence of abnormally long repair patches in the uvrD 
mutant; and (vii) rejoining of incision breaks was slow and incom- 
plete in the uvrD strain. These data suggest that the ultraviolet 
sensitivity conferred by the uvrD mutation arises from inefficient 
removal of pyrimidine dimers or from failure to close incision 
breaks. The data are compatible with the notion that the uvrD+ 
gene product affects the conformation of incised deoxyribonucleic 
acid molecules. 


RADIATION EFFECTS ON CELLS 


EXTERNAL SOURCE 
REFER ALSO TO CITATION(S) 32836 


32860 (ORO—3631-10) Radiation damage and repair in cells and 
cell components. Progress third new contract year. Fluke, D.J.; 
Pollard, E.C. (Duke Univ., Durham, NC (USA). Dept. of Zoology). 
1980. Contract AS05-76EV03631. 126p. NTIS, PC A07/MF AOl. 
Research progress for 1979-1980 is reported. Projects dis- 
cussed include the process of radiation-induced repair, Weigle-reacti- 
vation, induced radioresistance, the induction of the recA gene 
product, uv mutagenesis, and the induction of lambda. (ACR) 


RADIATION EFFECTS ON MICROORGANISMS 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 32859 


32861 Double mutations induced in Escherichia coli by ultravio- 
let light. Kubitschek, H.E. (Argonne National Lab., IL). Contract 
W-31-109-ENG-38. J. Bacteriol: 142: No. 2, 724-725(May 1980). 

Double mutations to azide resistance and to bacteriophage TS 
resistance of genes separated by more than 50 kilobases were in- 
duced in Escherichia coli WP2s in chemostat cultures by exposure to 
a single low dose of ultraviolet light. Frequencies of induced double 
mutations were three orders of magnitude greater than would be 
predicted by chance. Reversions from azide resistance and phage 
resistance occurred independently, showing that the double mutation 
was not due to pleiotropic effects of a single gene mutation. These 
results support earlier findings which show that low doses of ultra- 
violet light induce multiple gene mutations in Bacillus subtilis over a 
similarly broad range. 


RADIATION EFFECTS ON ANIMALS 


MAN 
REFER ALSO TO CITATION(S) 32773, 32841, 32842, 33056 


32862 (AD-A—076168) The U.S. Army Radon Team: organiza- 
tion, capabilities and resources. Final report. Rigotti, D.L. (Army 
Armament Research and Development Command, Aberdeen Prov- 
ing Ground, MD (USA). Ballistics Research Lab.). Sep 1979. 131p. 
NTIS, PC A07/MF AOl1. 

This report is intended to acquaint the reader with what the 
RADCON Teams are, how they operate, how they are presently 
constituted and their overall capabilities. Information on how the 
teams maintain the required readiness posture is also presented. 
Finally the various emergencies in which the RADCON Team has 
been involved over the past twenty years are described and the 
unique capabilities that the team possesses beyond that required by 
pertinent regulations are highlighted. 


32863 (CONF-800392—1) Radioactivity in man: levels, effects 
and unknowns, Rundo, J. Ey National Lab., IL (USA)). 1980. 
Contract W-31-109-ENG-38. 16p. NTIS, PC A02/MF AOI. 

From Public meeting on federal research into biological ef- 
fects of ionizing radiation; Bethesda, MD, USA (10 Mar 1980). 

The report discusses the potential for significant human expo- 
sure to internal radiation. Sources of rauiation considered include 
background radiation, fallout, reactor accidents, radioactive waste, 
and occupational exposure to various radioisotopes. (ACR) 
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RADIATION EFFECTS 


MAN 
REFER ALSO TO CITATION(S) 32844 


NUCLIDE KINETICS AND TOXICOLOGY 


32864 (P—300-80-006) Potential impact of radiocarbon releases 
by the nuclear power industry. Consultant report. Fairhall, A.W. 
(Washington Univ., Seattle (USA). Dept. of Chemistry). Feb 1980. 
40p. California Energy Commission, Sacramento. 

Reactors and especially reprocessing plants will potentially 
release large amounts of '*CO, to the environment. Enhanced levels 
of '*C in the atmosphere and vegetation ae such facilities 
suggest siting them in nonagricultural areas. The buildup of this 

le **C in the atmosphere and biosphere is not expected to 
affect global '*C levels significantly until the turn of the century. 
Control equipment at saa plants and reactors could be 
installed to capture the us ™C and solidify and isolate it from 
the environment. The health consequences of ‘*C are not fully 
understood. As a source of 8 radiation, reactor produced *C would 
be a relatively minor contributor to radiation dose compared with 
natural radiation sources. Because of carbon’s key role in our genetic 
structure, the transmutation of decaying ™C into nitrogen could 
potentially produce more cellular damage and health risk than *C 
would solely as a source of radiation. If such is the case, the hazards 
of **C and the need to control it would be greatly increased, but this 
requires further study. 


MAN 
REFER ALSO TO CITATION(S) 32773 


ANIMALS 
REFER ALSO TO CITATION(S) 32844 


32865 (DOE/EV/01643—141) Studies in iodine metabolism. 
Progress report and publications, 1979-1980. Van Middlesworth, L. 
(Tennessee Univ., Memphis (USA). Dept. of Physiology and Bio- 
physics). 1980. Contract AS05-76EV01643. 35p. NTIS, PC A03/MF 
AOl. 


Research programs for the years 1978-1980 is reported. The 
following subject areas are discussed: (1) iodine 131 monitoring in 
thyroids of sheep, cattle and humans; (2) radium monitoring in cattle 
thyroids; (3) the relationship of thyroid function to seizures in rats; 
(4) the effect of KSCN on thyroglobulin in mice; and (5) studies on 
excessive iodide intake. (ACR) 


32866 Manganese-52m, a new short-lived, generator-produced ra- 
dionuclide: a potential tracer for positron tomography. Atcher, R.W.; 
FriedMan, A.M.; Huizenga, J.R.; Rayudu, G.V.S.; Silverstein, E.A.; 
Turner, D.A. (Argonne National Lab., IL). J. Nucl. Med.; 21: No. 6, 
565-569(Jun 1980). 

From 27. annual meeting of the Society of Nuclear Medicine; 
Detroit, MI, USA (24 Jun 1980). 

A new generator system was developed using the Fe-52 — 
Mn-52m parent-daughter pair. Fe-52, half-life 8.3 hr, is isolated on an 
anion-exchange column, and Mn-52m is eluted in hydrochloric acid. 
Breakthrough is less than 0.01% and the yield is 75%. The 21.1-min 
half life of Mn-52m is ideal for use in sequential studies, but is long 
enough to permit radiochemical manipulations to control biodistribu- 
tion. Animal studies indicate that Mn-52m is an ideal nuclide for 
myocardial imaging, combining rapid blood clearance and high 
concentration in the myocardium. An added advantage is that Mn- 
52m decays 98% by positron emission and is useful for positron 
computer tomography. 


Effects of deferoxamine mesylate on gallium-67 distribu- 
tion in normal and abscess-bearing animals: concise communication. 
Oster, Z.H.; Som, P.; Sacker, D.F.; Atkins, H.L. (Brookhaven 
National Lab., Stony Brook, NY). Contract EY-76-C-02-0016. J. 
Nucl. Med.; 21: No. 5, 421-425(May 1980). 

Deferoxamine mesylate (DFO), given to rabbits 20 min after 
gallium-67 citrate, induces prompt and rapid urinary excretion of 
Ga-67 activity with concommitant decrease in blood and muscle 
activity. When DFO is given after 2 hr or later, the effect is smaller 
(15% decrease in bl activity compared with 50%). In abscess- 
bearing rats the same effect was observed: DFO accelerated the Ga- 
67 blood clearance by increasing urinary excretion. Tissue-distribu- 
tion studies and direct counting of abscesses showed that DFO 
lowers Ga-67 activity in all organs as well as in the abscess if given 2 
or 4 hr after Ga-67, citrate, but the abscess-to-blood ratio increases. 
At 24 hr after Ga-67 citrate, DFO administration causes an improve- 
ment in the ratios of abscess-to-blood and abscess-to-normal tissue. 
Thus, DFO could be used to decrease the radiation burden from Ga- 





OCTOBER 31, 1980 


67 citrate after imaging has been performed, and also to increase the 
target-to-nontarget ratio. 


CHEMICALS METABOLISM AND TOXICITY 
REFER ALSO TO CITATION(S) 32766 


(COO—1599-177(Pt.1)) Dissolved organic matter and lake 

Technical progress report, 1 July 1979-30 June 1980. 

Wetzel, R.G. (Michigan rotate U Univ., Hickory Corners (USA). W.K. 
arene Antaai AD Station). 1980. Contract AS02-76EV01599. 39p. 

A03/MF AO. 

Progress in research to evaluate the impact of utilization of 
fossil fuels on surface water is reported. Analyses of regulatory 
mechanisms of growth and rates of carbon ‘cycling center on evalua- 
tion of quantitative control interactions among the microflora of the 
— zones of several lakes of progressively ter end alloc 

ittoral photosynthetic producer-decomposer complex, th. 
onous inorganic-organic influxes and their biotic processing. The 
underlying thesis is that quantification of the dynamic carbon fluxes 
among these components and their rate control mechanisms by 
physical and chemical factors are fundamental to elucidation of the 
rate functions of lake eutrophication. A major portion of the re- 
search has been directed towards the fate and nutrient mechanisms 
regulating qualitative and quantitative utilization and losses of organ- 
ic carbon synthesized within lakes and their drainage basins. It has 
become increasingly apparent that the wetland and littoral flora, and 
attendant epiphytic and benthic microflora, have major regulatory 
controls on biogeochemical y nape. of whole lake systems. A major 
effort on factors regulating the metabolism of littoral a 
and attached algae been coupled to integrated studies on thei 
decomposition and the fate of detrital dissolved and particulate 
organic matter. These organic products are being coupled to influ- 
ences on enzymatic activity and inorganic nutrient cycling. 


CELLS 
REFER ALSO TO CITATION(S) 32871 


32869 (DOE/EV/10328—1) Molecular biology o environmen- 
tal aromatic hydrocarbons. report, January 1, 1980-Decem- 
ber 31,1980. Weiss, S.B. (Chicago Univ., IL (USA)). Jul 1980. 
Contract AC02-80EV 10328. 12p. NTIS, PC A02/MF AOI. 

Studies on three different aspects of hydrocarbon action have 
been investigated. These studies concern: I) the biochemical effect of 
benzo(a)pyrene-diol-epoxide (BPDE) on the replication of Simian 
virus 40; IT) the reaction of benzo(a)pyrene-7,8-diol (BPD) with viral 
DNA; and III) the effect of PAH derivatives on RNA transcription. 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 32875 


32870 (CONF-800599—1) Mutagenicity and toxicity of treated 
aqueous effluents from coal conversion processes. Brand, J.I.; Klein, 
J.A.; Parkhurst, B.R.; Rao, T.K. (Oak Ridge National Lab., TN 
(USA)). 1980. Contract W-7405-ENG-26. 21p. NTIS, PC A02/MF 
AOl. 


From 35. annual Purdue industrial waste conference; West 
Lafayette, IN, USA (13 May 1980). 
gasification and hydrocarbonization wastewaters were 
treated in a series of bench-scale unit operations representative of a 
conceptual treatment process. Ammonia stripping, biological oxida- 
tion, ozonation and carbon adsorption were performed with sam- 
pling before and after each major unit operation. In addition to 
monitoring more traditional parameters of treatment effectiveness, 
such as total carbon and phenol removal, acute toxicity and muta- 
— studies were done on these samples, doth before and after 
ractionation. The major mutagenic activity of these wastes was in 
the basic and neutral fractions. Toxicity of untreated wastes was 
primarily due to organics, but toxicity after removal of the organics 
was also significant. Significant reduction in mutagenicity during 
primary processing steps was accompanied by high concentrations 
of known mutagens in the — produced during these steps, thus 
indicating that ad research focusing on these sludges is desirable. 


32871 (PNL-SA—8439) Toxicologic studies of SRC materials. 
Mahlurmn, D.D.; Pelroy, R.A.; Drucker, H.; Wilson, B.W.; Massey, 
M.J.; Schmalzer, D.K. (Battelle Pacific Northwest Labs., Richland, 
A (USA); Environmental Research and Technology, Inc., Pitts- 
burgh, PA (USA); Gulf Mineral Resources, Denver, CO (USA)). 
Feb 1980. Contract AC06-76RL01830. 16p. (CONF-800334—21). 
NTIS, PC A02/MF AOl1. 
From 2. DOE environmental control symposium; Reston, 
VA, USA (17 Mar 1980). 
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Investigations on the toxicity of SRC materials are reported. 
Toxicological studies include: microbial mutageneis (Ames test); in 
vitro mammalian cell toxicity and transformation assays; 
carcinogenesis (skin painting); acute and subchronic oral toxicity; 
developmental toxicity; dominant lethal 
and dosimetry and metabo 


process solvent, wash solvent, and light oil; SRC-II heavy distillate, 
middle distillate, and light distillate; shale oil; crude petroleum; and 
pure carcinogens. (DC) 


PLANTS 


32872 (BNL—28091) Isolation of a cadmium-binding complex 
from cabbage and tobacco leaves. Wagner, C. (Brookhaven National 
Lab., Upton, NY (USA)). 1980. Contract AC02-76CHO00016. 19p. 
(CONF-800832—1). NTIS, PC 402/MF AO1. 

From Annual meeting of the American Society of physiolo- 
gists; a WA, USA Nay 1980). 

Cd binding complexes with mol wts of approximately 10k 
daltons were observed in extracts, protoplast | and last 
cytosol obtained from the leaves of several plants. Extracts of the 
roots and stems of cabbage also contain the phn no In cabbage and 
tobacco the ligand appears to be — inducible and constitutive as 
determined by its association with uired either during growth 
cde poeeiaat anaes addition of the metal to 
extracts of Cd free leaves. Current efforts are directed toward 
determining the nature of the ligand. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 32881 


VERTEBRATES 
REFER ALSO TO CITATION(S) 31614, 32855, 32865, 32871 


—. (CONF-800680—1) Acute aa 5 of selecteé crude and 
refined shale oil derived and ved substances. Smith, 
L.H.; Haschek, W.M.; Witschi, H. (Oak Ridge National Lab., TN 
(USA)). 1980. Contract W-7405-ENG-26. 27p. NTIS, PC A03/MF 
AOl. 
From Symposium on health effects investigations of oil shale 
ss Gat inburg, TN, USA (23 Jun 1980). 
ral information was obtained on the toxicity of selected 
samples rar pes Paraho shale oil and some of its derivatives, some 
crude petroleums, and 3 refined petroleum products. Five tests were 
used to determine the acute toxicity of these substances: acute 
lethality in mice following oral or intraperitoneal administration of a 
single dose; acute dermal toxicity of a single dose in rats; delayed- 
type allergic contact hypersensitivity in guinea pigs; primary eye 
irritation and primary skin irritation of a single dose in rabbits. 
Histopathologic oy induced in mice following intraperitoneal 
injection of a single large dose of crude shale oil and two of its 
hydrotreated derivatives were examined. Studies also have been 
initiated to examine the tumor inducing potential of selected samples. 
The test system used was the mouse lung adenoma bioassay. The 
present report describes our findings and shows that all compounds 
tested have very low or no acute toxic effects in laboratory animals. 


32874 (CONF-800758—1(Draft)) Experimental evaluation of 
skin ity associated with chronic exposure to synthetic 

Holland, J.M. (Oak Ridge National Lab., TN (USA)). 
1980. Contract W-7405-ENG-26. 23p. NTIS, PC A02/MF AOl. 

From Toxicology forum on safety assessment for specific 
compounds; Aspen, CO, USA (27 Jul 1980). 

Most fossil liquids, whether natural or synthetic, possess some 
degree of skin carcinogenic activity if applied at high enough 
concentration for sufficient time to genetically responsive experi- 
mental animals. Whether a synthetic petroleum shown to be le 
of eliciting skin cancer in the mouse will have similar capability in 
exposed humans depends upon the potency of the material, the 
dosage and the person's individual susceptibility. This presentation 
describes the approach being taken to quantitiate skin carcinogenic 
potency. In addi tion to potency estimation, exposure conditions that 
could have an important bearin; “e upon extrapolation of experimental 
animal data are investigated. These factors include the ity of 
the material to induce skin irritation, and physical-chemical charac- 
teristics that influence skin localization and persistence of potentially 
carcinogenic components. 


32875 (COO—4758-3) Synthetic crude oils ee ge 
screening tests. Progress report, September 15, 1979-March 15, 1980. 
Calkins, W.H.; Deye, J.F.; King, C.F.; Hartgrove, R.W.; Krahn, 
D.F. (Du Pont de Nemours (E.I.) and Co., Wilmi n, DE (USA)). 
1980. Contract AC02-78EV10127. 29p. NTIS, A03/MF AOI. 

Four crude oils (H Coal-Fuel Oil Mode, Occidental in situ 
Shale Oil, Exxon Donor Solvent Liquid, and SRC ID) which were 
distilled into four fractions (naphtha, mid-distillate, gas oil and 
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residue) for analysis and biological screening testing during the last 
report were tested for mutagenicity by the Ames test and for 
tumor initiating activity by an initiation/promotion (skin painting) 
test. Substantial it exists between Ames and skin painting 
results. Low naphtha fractions of the 4 crude oils showed 
little or no mutagenicity or tumor ony activity by the two tests 
used. The higher boiling fractions (gas oils and residues) and the 
crude oils themselves were mutagenic and exhibited tumor initiation 
activity. The coal derived fractions were more active by both tests 
than the shale oil fractions. 


32876 (LA—8445-MS) Cytogenetic effects of shale-derived oils 
and related by in mice. Meyne, J.; Deaven, L.L. (Los 
Alamos Scientific Lab., NM (USA)). Jul 1980. Contract W-7405- 
ENG-36. 9p. NTIS, PC A02/MF AO1. 

The cytogenetic effects of exposure to crude shale oil by 
either skin painting or intraperitoneal injectional and transplacental 
exposure of embryos to water derived from surface retort processing 
of shale oil were analyzed. Exposure to crude shale oils from two 
sources, Paraho and Occidental, by skin painting had essesntially no 
effect on the frequency of chromosomal aberrations in bone marrow 
cells. Intraperitoneal injection of the Paraho crude shale oil in- 
creased the frequency of chromosome damage in bone marrow cells 
at all three doses tested (0.5 ml, 1.0 ml, and 2.0 ml/kg). Metaphase 
analysis of cells from embryos at day 12 gestation from females that 
had been exposed to 1% Paraho retort water ad libitum from day 1 
of gestation indicated that clastogenic compounds present in this 
water can cross the placenta and induce chromosomal damage in 
embryonic cells. 


~ ——. Fluidized bed combustion emissions toxicol- 
ogy program. Status report, October 1979. Carpenter, oe (ed.). 
(Lovelace Biomedical and Environmental Research Inst., = 
ue, NM (USA): Oct 1979. Contract AC04-76EV01013. ‘Op. 
A03/MF AI 
teeny ii is reported in studies to determine the 
potential health risk to man from the fluidized bed combustion of 
coal. The effort to date has consisted of field sampling from the 18” 
and pysial ressure fluidized bed combustor (. to chemically 
'y characterize potential effluents from the coal combus- 
FBC. This is followed by toxicological testing of effluents to 
pwc 2X their potential hazard to man. Information available to 
date is summarized. Special emphasis is given to comparisons be- 
tween the FBC information available to data and information availa- 
ble from the conventional combustion of coal, even though these 
comparisons are between an experimental scale unit on one hand and 
full sized units on the other. It is concluded that fluidized bed 
combustor (FBC) particle emissions are comparable or lower than 
from conventional power plants. Fluidized bed combustor particle- 
conventional power plans. Fladied bed combustor trace clement 
conventional pd pees plants. Fluidized bed combustor trace element 
are comparable to conventional power plant emissions. 
Atmanghedie fluidized bed combustion, pressurized fluidized bed 
combustion and conventional pulverized coal combustion generate 
similar organic compounds. Fluidized bed combustion causes less 
trace element enrichment in fine particles than has been observed in 
conventional combustion. No mutagenic activity was detected in the 
hydrocarbons of the vapor phase fraction of the stack breech efflu- 
ent, but was found in hydrocarbons associated with some samples of 
bag filter (final cleanup device) or stack breech ash. There appears to 
be some positive correlation of ash-associated mutagenicity with 
combustion temperatures, but no correlation of mutagenicity 
with type of coal burned. Results of in vitro and in vivo cytotoxicity 
tests are also reported. 


32878 Variability of the concentrations of seventeen trace ele- 
ments in the muscle and liver of a single striped bass, Morone 
saxatilis. Heit, M. t. of Energy, New York, NY). Bull. Environ. 
Contam. Toxicol.; 23: No. 1/2, Awp 1979(Sep 1979). 

The aim of this study was to determine which of seventeen 
toxic or potentially toxic elements may be eliminated from analyses 
in future investigations because of their occurrence in fish tissues at 
non-detectable or very low concentrations. These elements were 
chosen because the combustion of fossil fuels may be a significant 
source of anthropogenic releases of these elements in the environ- 
ment. 


32879 Morphological defect in shiner perch resulting from chron- 
ic exposure to chlorinated sea water. Thatcher, T.O. (Battelle Pacific 
Northwest Lab., Sequim, WA). Bull. Environ. Contam. Toxicol.; 21: 
No. 4/5, 433-438(Mar 1979). 

* A morphological defect to one eye was observed in 17 of 20 
young shiner h exposed to chlorinated sea water, and it was 
absent in the 5 controls. The occurrence of the defect was apparent- 
p ban related to the concentration of total residual oxidants. Behavioral 

Some apes to be associated with the morphological defect 
in Sanel Fish with severe cases were observed to be unsuc- 
cessful at feeding and at avoiding capture by dip-net. Fish which 
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died during the experiment varied in the degree of severity of the 
observable morphological aspects of the defect. 


32880 Comparison of the toxicity of nickel to the developing eggs 
nk larvae of carp (Cyprinus carpio). Blaylock, B.G.; Frank, ML. 
e National Lab., TN). Bull. Environ. Contam. Toxicol.; 21: 
ay 4/5, 75. Sot sli (Mar 1979). 
The objectives of ths study were (1) to determine the toxicity 
of Ni to developing carp eggs and newly hatched carp larvae and (2) 
to compare the resistance of these two life stages to Ni toxicity. 


32881 Accumulation of mercury in freshwater biota. Huckabee, 
J.W.; Elwood, J.W.; Hildebrand, S.G. (Oak Ridge National Lab., 
TN). pp 277-302 of Biogeochemistry of mercury in the environment. 
Nriagu (ed.). Amsterdam, Netherlands; Elsevier/North-Holland Bio- 
medical Press (1979). 

The literature on mercury accumulation by fish and other 
freshwater organisms was reviewed, and some generalizations are 
made. First the chemical aspects of mercury accumulation, is dis- 
cussed including the forms of mercury found in fish and other 
aquatic biota and problems of mercury analysis. Secondly, the main 
physical and biological factors that control the amount of mercury 
accumulated by an organism are described. Finally, implications of 
the analytical and experimental data on uptake and retention of 
mercurials by freshwater biota are discussed. 


MAN 
REFER ALSO TO CITATION(S) 31788 


32882 (DOE/EV/04968—T1) Evaluation of health effects of air 
pollution in the Chestnut Ridge area. Gruhl, J.; yor a aay 
(Massachusetts Inst. of Tech., Cambridge (USA). Ener, 
1980. Contract AS02-78EV04968. 89p. NTIS, PC A0S5 TAOL 
This project involves several tasks designed to take advantage 
of a very extensive air pollution monitoring system that is operating 
in the Chestnut Ridge region of Western Pennsylvania and the very 
well developed analytic dispersion models that have been previously 
fine-tuned to this particular area. The major task in this project is to 
establish, through several distinct epidemiologic approaches, health 
data to be used to test hypotheses about relations of air pollution 
exposures to morbidity and mortality rates in this region. This 
project affords a cost-effective opportunity for state-of-the-art tech- 
niques to be used in both costly areas of air pollution and health 
effects data collection. The closely spaced network of monitors, plus 
the dispersion modeling capabilities, allow for the investigation of 
health impacts of various poilutant gradients in neighboring geo- 
graphic areas, thus minimizing the confounding effects of social, 
ethnic, and economic factors. The pollutants that are monitored in 
this network include total gaseous sulfur, sulfates, total suspended 
particulates, NOx, NO, ozone/oxidants, and coefficient of haze. In 
addition to enabling the simulation of exposure profiles between 
monitors, the air quality modeling, along with extensive source and 
background inventories, will allow for upgrading the quality of the 
monitored data as well as simulating the exposure levels for about 25 
additional air pollutants. Another important goal of this project is to 
collect and test the many available models for associating health 
effects with air pollution, to determine their predictive validity and 
their usefulness in the choice and siting of future energy facilities. 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


32883 (AD-A—076323) Effects of carbon dioxide laser radiation 
on bone. an initial report. Allen, G.W.; Adrian, J.C. (Army Inst. of 
Dental Research, Washington, DC (USA)). 17 Oct 1979. 1lp. NTIS, 
PC A02/MF AOl. 

A study of the effects of carbon dioxide laser radiation on 
bone was conducted. Results indicated that wounds produced by a 
carbon dioxide laser have a retarded rate of healing then comparable 
sized lesions produced by a surgical bur. The retarded healing is 
probably due to the presence of a black, carbonaceous surface 
material resulting from the thermal effects of laser radiation. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 32458 
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GEOLOGY AND HYDROLOGY 
REFER ALSO TO CITATION(S) 31613, 31634, 31698, 32711, 32787 


32884 (LA—8461-MS) peng 5 ol of Bandelier National 
Monument, New Mexico. Purtymun, W.D.; Adams, H. (Los Alamos 
Scientific Lab., NM (USA)). Jul 1980. Contract W-7405-ENG-36. 
28p. NTIS, PC A03/MF AOI. 

Bandelier National Monument is located on the eastern slopes 
of the Sierra de los Valles and the Pajarito Plateau. The Pajarito 
Plateau was formed by a series of ashflow and ashfall of rhyolite tuff. 
Perennial and intermittent streams have cut the surface of the 
plateau into a number of narrow southeast-trending mesas separated 
by deep canyons. Perennial surface flow occurs in Canon de los 
Frijoles and in the upper and middle reaches of Alamo, 

Medio, and Sanchez Canyons. Of the five springs in and adjacent to 
the Monument, three discharge from perched aquifers and two from 
the main aquifer. Water in the deep main aquifer moves south to 
southeast in the Monument. Along the western edge of the Monu- 
ment, the intrusion of volcanic rock of the San Miguel Mountains 
forms a barrier to the movement of water from the recharge area in 
the Valles Caldera. About 46.4 km? of the drainage area in the upper 
and middle reaches of Canon de los Frijoles, Alamo, Lummis and 

ulin Canyons were burned over by a wildfire (the La Mesa Fire) 
in June 1977. The geohydrology of the area was di ined to assess 
the availability of surface and ground water in the Monument and to 
determine the impact of the wildfire on these water resources. 


32885 Quaternary vegetation history of the Mississippi embay- 
ment. Delcourt, P.A. (Univ. of Minnesota, Minnea er Delcourt, 
H.R.; Brister, R.C.; Lackey, L.E. Quat. Res. (N.Y.); 13: 111- 
132(1980). 

Nonconnah Creek, located in the loess-mantled Blufflands 
along the eastern wall of the Lower Mississippi Alluvial Valley in 
Tennessee displays a sedimentary sequence represen the Alton- 
ian Substage through the Woodfordian Substage of the Wisconsinan 
Stage. The site has a biostratigraphic record for the Altonian and 
Farmdalian Substages that documents warm-temperate upland oak- 
pine forest, prairie, and bottomland forest. At 23,000 y B.P., white 
spruce and larch migrated into the Nonconnah Creek watershed and 
along braided-stream surfaces in the Mississippi Valley as far as 
southeastern Louisiana. The pollen and plant-macrofossil record 
from Nonconnah Creek provides the first documentation of a full- 
glacial locality in eastern North America for beech, yellow poplar, 
oak, hickory, black walnut, and other mesic deciduous forest taxa. 
During the full and late glacial, the Mississippi Valley was a barrier 
to the migration of pine species, while the adjacent Blufflands 
provided a refuge for mesic deciduous forest taxa. Regional climatic 
amelioration, beginning about 16,500 y B.P., is reflected by increases 
in pollen percentages of cool-temperature deciduous trees at Non- 
connah Creek. The demise of spruce and jack pine occurred 12,5000 
y B.P. between 34° and 37°N in eastern North America in response 
to postglacial warming. 


32886 (LBL—10711) Probabilistic simulation of subsurface fluid 
flow: a study using a numerical scheme. Buscheck, T.E. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Mar 1980. Con- 
tract W-7405-ENG-48. 187p. NTIS, PC A09/MF AO1. 

Thesis. 

There has been an increasing interest in probabilistic model- 
ing of hydrogeologic systems. The classical approach to und- 
water modeling has been deterministic in nature, where individual 
layers and formations are assumed to be uniformly homogeneous. 
However, physically there is no such entity as a truly uniform and 
homogeneous unit. Single-number representations or deterministic 
predictions are subject to uncertainties. The approach used in this 
work models such uncertainties with probabilistic parameters. The 
resulting statistical distributions of output variables are analyzed. A 
numerical algorithm, based on axiomatic principles of probability 
theory, performs arithmetic operations between probability distribu- 
tions. Two subroutines are developed from the algorithm and incor- 
porated into the computer program TERZAGI, which solves 
ss, flow problems in saturated, multi-dimensional systems. 

probabilistic computer program is given the name, PROGRES. 
The algorithm has been applied to study the following problems: 
one-dimensional flow through homogeneous media, steady-state and 
transient flow conditions, one-dimensional flow through heteroge- 
neous media, steady-state and transient flow conditions, and two- 
dimensional steady-state flow through heterogeneous media. The 
results are compared with those available in the literature. 


GEOSCIENCES 
‘ GEOPHYSICS 


32887 Rele of inertia in the fractere of reck. Pasmen, S.L; 
Grady, D.E.; Rundle, J.B. (Sandia National Laboratories, 
ang New Mexico lg % nabs tibiaaala J. Appl. Phys.; 51: 


rr damage accumulation due to a step pot: 
solved, and shows good agreement with results. 
SEISMOLOGY AND TECTONICS 

REFER ALSO TO CITATION(S) 31698 
GEOPHYSICAL SURVEY METHODS 

REFER ALSO TO CITATION(S) 32100 


32888 (LBL—11115) Geophysical applications of squids. 
Goubau, W.M. (California Univ., Berkeley (USA). Lawrence Berke- 


ley Lab.). Jun 1980. Contract W-7405-ENG-48. llp. (CONF- 
8005104—2). NTIS, PC A02/MF AO1. 
From International conference on 
ntact ee ae ee May 0 
and electromagnetic fields 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 31679, 31694, 31706 


1980. Contract AC04-76DP00789. 50p. 
Performance of both near- and far-field 
calculations to assess the feasibility of waste 
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tivity for most tuffs as a function of grain density. Comparison of 


experimental results with this curve shows that experimental con- 
ductivities are consistently lower at any given grain density. Use of 
the lowered bounding curve and an effective gas conductivity of 
0.12 W/m°C allows conservative prediction of conductivity for a 
broad range of tuff types. For the samples measured here, use of the 
predictive curve allows estimation of conductivity to within 15% or 
better, with one exception. Application and possible improvement of 
the formalism are also discussed. 


32891 Melting of iron under core a. Brown, J.M.; 
McQueen, R.G. (Los Alamos Scientific Laborato ry, Los Alamos, 
New Mexico 87545). Geophys. Res. Lett.; 7: No. 7, 334-536(ul 1980). 

Melting in izon has been detected in shock wave experiments. 
Release wave velocities are determined using the overtaking rarefac- 
tion technique. Upon melting the shear modulus becomes zero 
leading to a decrease in the acoustic wave velocity behind the shock 
front. Two velocity discontinuities have been detected: (1) 200 +- 2 
GPa at a calculated temperature of about 5500—6000K. The evi- 
dence indicates that the ¢-v transition occurs at 200 GPa and that v 
iron melts near 250 GPa along the iron Este’ 


328692 Petrology of a sequence of pyroclastic rocks from the 
ao See See 17 landing st) Heiken, G. (Los 

tific Lab., NM); McKay, D. Geochim. Cosmochim. 
Acta, yoy by 1933- 1943(1978). 

Samples collected from the rim of Shorty Crater, located in 
the valley of Taurus-Littrow (Apollo 17 landing site), including the 
orange glass droplets that have been the subject of a great deal of 
research and some controversy as to their origin. We have studied 13 
samples from core 74001/2, collected at Shorty Crater; these samples 

represent most of the major stratigraphic units described by Nagle 
(1978). Below 5.5 cm, the samples consist entirely of whole and 
broken orange glass droplets and their partly to completely crystal- 
line-black equivalents. We believe these droplets are pyroclastic 
ejecta from a lunar volcano. The crystalline droplets contain olivine 
and ilmenite as major phases. Minor phases include pyroxene, Cr- 
spinel, and metallic Fe. Four different properties of these droplets 
suggest that a wide range of cooling rates is represented. These 
properties are the grain shape, degree of crystallization, olivine 
shape or texture, and olivine composition. Many droplets contain 
vesicles indicating that a gas phase was involved in the eruption. 
Above a depth of 5.5 cm the core sequence has undergone in situ 
reworking by micrometeorites and contains exotic fragments includ- 
ing basalt and agglutinates. We conclude that the sequence below 5.5 
cm, to a depth of 70 cm, represents 3.5 b.y. old volcanic pyroclastic 
ejecta which was deposited in a relatively short time period, was 
buried, and was subsequently brought to the lunar surface by the 
Shorty Crater impact where it was subjected to minor in situ 
reworking. 


GEOCHEMISTRY 


REFER ALSO TO CITATION(S) 31560, 31621, 31622, 31623, 
31624, 31625, 31627, 31628, 32815, 32816, 32817 


32893 (ORO—3852-39) Distribution of actinide elements in sedi- 
ments: leaching studies. Scott, M.R.; Salter, P.F. (Texas A and M 
Univ., "Calege Station (USA). Research Foundation). [nd]. Contract 
AS05-76EV03852. 40p. NTIS, PC A03/MF AOI. 

Previous investigations have shown that Fe and Mn oxides 
and organic matter can significantly influence the behavior of Pu and 
other actinides in the environment. A sequential leaching procedure 
has been developed in order to investigate the solid phase distribu- 
tion of the actinides in riverine and marine sediments. Seven differ- 
ent sedimentary fractions are defined by this leaching experiment: an 
exchangeable metals fraction, an organic fraction, a carbonate frac- 
tion, a Mn oxide fraction, an amorphous Fe fraction, a crystalline Fe 
oxide fraction and a lattice-held or residual fraction. There is also the 
option of including a metal sufide fraction. A preliminary experi- 
ment, analyzing only the metals and not the actinide elements, 
indicates that this leaching procedure (with some modifications) is a 
viable procedure. The subsequent data should result in information 
concerning the geochemical history and behavior of these actinide 
elements in the environment. 


OCEANOGRAPHY 


REFER ALSO TO CITATION(S) 31874 
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ASTROPHYSICS AND COSMOLOGY 


STARS 


— Modal selection in pulsating stars. Simon, N.R.; Cox, 

; Hodson, S.W. (Theoretical Division, Los Alamos Scientific 

Eaboratory. University of California). Astrophys. J.; 237: No. 2, 550- 
557(15 ed 1980). 

Initial-value and periodic nonlinear pulsation integrations are 
carried out for a series of double-mode Cepheid models (P:/Po~0.7) 
in the vicinity of the resonance @:-+@o0=@s. None of the models 
tested shows persistent double-mode behavior. A new, semiquantita- 
tive description of modal selection, based upon the iterative theory 
of Simon, is introduced to analyze the nonlinear results. In the 
simplest version of this description, modal section categories emerge 
which are identical to those of Stellingwerf. Our hydrodynamic 
results also agree at least partially with Stellingwerf's in that we find 
a region in the red where the models approach (though never reach) 
simultaneous instability of both limit cycles. Analysis of resonant 
effects on modal selection in our calculations leads to the conclusion 
that models lying between the resonances 1+a@0=q@s3 and P2/ 
Po=0.5 may yet be viable candidates for double-mode pulsation. 


GALAXIES 


32895 NGC 2264 molecular cloud:.CO observations. Crutcher, 
R.M. (Univ. of Illinois, Urbana); Hartkopf, W.1.; Giguere, P.T. 
Astrophys. J.; 226: 839-850(15 Dec 1978). 

The region of the young cluster NGC 2264 has been mapped 
in the J = 1 to O lines of '**CO and 4 "OD ia cater 0 wedy the 
molecular cloud from which the stars presumably formed. The 
interstellar material appears to be fragmented into at least six distinct 
clouds. The total mass is estimated both from the velocities of the 
cloud fragments by employing the virial theorem and from the CO 
column densities by assuming a CO/total mass ratio. The mass is 
about 2 x 10* Msub solar. The most massive fragment contains a 
strong ee source, which may be a protostar or a recently 
formed star. This fragment has about half of the total mass, and 


appears to be flattened and rotating with a —_ of about 5 million 


years. The infrared source and other ste objects do not have 
sufficient luminosity to heat the dust in this fragment to the gas 
kinetic temperature. Evidently the grains cool rather than heat the 
gas. A possible gas heating mechanism, ambipolar diffusion, is dis- 
cussed. 4 figures, 3 tables. 


COSMOLOGY 
REFER ALSO TO CITATION(S) 32938, 32939 


32896 (SLAC-Trans—192(Rev.)) Cosmological models of the 
universe with rotation of time's arrow. Sakharov, A.D. (AN SSSR, 
Moscow. Fizicheskij Inst.). Jul 1980. Translation source information 
not available . 12p. NTIS, PC A02/MF AO1. 

The paper treats cosmological models of the universe with 
rotation of time’s arrow. The hypothesis of cosmological CPT 
symmetry previously advanced by the author and the hypothesis of a 

many-sheeted open model with negative space curvature, with possi- 
ble « violation of CPT symmetry by an invariant combined charge, are 
presented. The statistical paradox of reversibility is discussed with 
respect to these models. The fundamental possibility of estimating (in 
absolute magnitude) the serial number of the expansion-contraction 
cycle corresponding to the present stage of evolution of the universe 
is pointed out for the many-sheeted model with rotation of time's 
arrow. The small dimensionless quantity 57/a? (where a is the 
hyperbolic radius and 8~* the entropy density), which characterizes 
the average s curvature of the universe, is explained as a result 
of the evolution of the universe in the course of many successive 
expansion-contraction cycles. 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


REFER ALSO TO CITATION(S) 32945 


32897 Atom pair potentials of liquid nitrogen from diffraction 
data, Narten, A.H.; Johnson, E.; Habenschuss, A. (Chemistry Divi- 
sion, Oak Ridge National Laboratory , Oak Ridge, Tennessee 37830). 
J. Chem. Phys 73: No. 3, 1248-1255(1 Aug 1980). 
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function of liquid nitrogen at 65 K and a 


The structure 
molecular density of rho=0.01851 A~* has been derived from new x- 
ray diffraction data. The RISM integral equation method was used 
to obtain a repulsive reference pair potential from this structure 
function. The results indicate that PRISM 
gives reliable repulsive reference potentials. 


M _—— equation method 


BEAMS AND THEIR REACTIONS 


32898 (CONF-800738—1) —_—?> of the physics, chemistry, and 
technology of high intensity heavy ion sources. Alton, G.D. (Oak 
Ridge National Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 
80p. NTIS, PC A05/MF AOl. 

From 3. international conference on ion implantation: equip- 
ment and technique; Kingston, Ontario, Canada (8 Jul 1980). 

Particular emphasis is placed on the technology of plasma 
discharge ion sources which utilize solid elemental or molecular 
compounds to produce vapor for the ionization process. A brief 
discussion is made of the elementary concepts underlying the forma- 
tion and extraction of ion beams from plasma discharge sources. A 
limited review of low charge state positive ion sources suitable for 
accelerator use is also given. 


32899 (GEPP-TIS—473) Determining the mode of high voltage 
breakdowns in vacuum devices. Miller, H.C.; Furno, E.J.; Sturtz, J.P. 
(General Electric Co., St. Petersburg, FL (USA). Neutron Devices 

t.). 11 Aug 1980. Contract AC04-76DP00656. 12p. NTIS, PC 
Al F AOl. 

Devices were constructed which were essentially vacuum 
diodes equipped with windows allowing observation of high voltage 
breakdowns. The waveform of the applied voltage was photo- 
graphed, and the x-ray output was monitored to investigate electrical 
breakdown in these vacuum diodes. Results indicate that break- 
downs may be divided into two (1) vacuum (interelectrode) 
breakdown - characterized by a diffuse moderately bright discharge, 
a relative slow and smooth voltage collapse, and a large burst of x- 
rays, and (2) surface (insulator) flashover - characterized by a bright 
discharge with a very bright filamentary core, a relatively fast and 
noisy voltage collapse and no x-ray burst. Useful information con- 
cerning the type of breakdown in a vacuum device can be obtained 
by monitoring the voltage (current) waveform and the x-ray output. 


32900 Control of the motion of neutral molecules by a beam of 
electrons. Greene, E.F.; Holber, W.M.; Lambropoulos, H.D. (Met- 
calf Chemical Laboratories, Brown University, Providence, Rhode 
Island 02912). J. Chem. Phys.; 73: No. 3, 1212-1221(1 Aug 1980). 

Experiments show that a beam of electrons tends to trap or 
guide neutral molecules so their motion is preferentially parallel or 
antiparallel to that of the electrons. In one apparatus the beam of 
electrons is coaxial with a molecular beam. When the latter is KCI, 
the presence of the electrons increases the flux of molecules to the 
surface ionization detector by a factor of up to 10* over that obtained 
in the absence of the electrons. In anothei apparatus a beam of 
electrons in one chamber can direct molecules of the residual gas 
through a slit into another chamber where the detector is a mass 
spectrometer. The trapping effect is most marked when the number 
of molecules is small, as it is for weak molecular beams (fluxes less 
than 10’ molecule cm~?s~! for thermal beams) or when the residual 
gas is at a low pressure (<10~*Pa). A model based on the cumula- 
tive effect of many successive collisions of electrons with a molecule 
in the field of the beam of electrons provides a semi-quantitative 
interpretation of the measurements. 


32901 Diffusion enhancement due to low-energy ion bombard- 
ment during sputter etching and deposition. Eltoukhy, A.H.; Greene, 
J.E. (Departments of Metallurgy, Mechanical Engineering, the Co- 
ordinated Science Laboratory and the Materials Research Labora- 
tory, University of Illinois, Urbana, Illinois 61801). J. Appl. Phys.; 51: 
No. 8, Fa ag | 1980). 
effects of low-energy ion bombardment on enhancing 
elemental diffusion rates at both heterojunction interfaces during 
film deposition and over the compositionally altered layer created 
during sputter etching alloy targets have been considered. Depth 
Dig)=D enhanced interdiffusion coefficients, expressed as 
— D*(0) exp(-x/L/sub d/), where D*(0) is more than five 
rders of magnitude greater than thermal diffusion values, were 
menaeed | in InSb/GaSb multilayer structures deposited by multitar- 
get bias sputering. D*(0) was determined from the amplitude u of the 
compositional modulation in the multilayered films (layer thicknesses 
between 20 and 45 A) as measured by superlattice x-ray diffraction 
techniques. The value of D*(0) was found to increase from 3 x 10™"” 
to 1 x 10-'* cm/sec as the applied substrate bias was increased from 
0 to -75 V. However even at V/sub a/=0, the diffusion coefficient 
was enhanced owing to an induced substrate potential with respect 
to the positive space-charge region in the Ar discharge. The diffu- 
sion length of L/sub d/ of the ion bombardment created defects was 
~ 1000 A. Enhanced diffusion also has a significiant effect on the 
altered layer thickness x/sub e/ and the total sputtering time t/sub e/ 
‘or ion dose) required to reach steady state during ion etching of 
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multielement targets. The effects of using an exponentially —— 
dependent versus a constant value of the enhanced diffusion coeffi. 

cient on calculated values of x/sub e/ and t/sub e/ in single-phase 
binary alloys were considered. The results show that both x/sub e/ 
and t/sub e/ are considerably larger using a depth dependent D*(x), 
when L/sub d/<D*(0)/v, where v is the steady-state surface reces- 
sion velocity durin ie. sputter etching. However, when L/sub d/ 
>D*(0)/v, the usual case for most sputtering applications, the two 
solutions approach each other. 


32902 Studies associated with the development of a modified 
University of Aarhus negative ion source. Alton, G.D.; Blazey, G.C. 
(Oak Ridge National Lab., TN (USA)). Nucl. Instrum. Methods; 166: 
No. 2, 105-116(15 Nov 1979). 

A high intensity negative ion source, based in principle on a 
source developed at the University of Aarhus, has been and 
constructed. source demonstrates a high degree of reliability, 
operational stability and long lifetime. The plasma generation mecha- 
nism produced a uniform density and thus uniform sputter probe 
wear. ithe results of studies associated with the source development 
are given which establish relationships between negative ion yield 
and certain operation parameters - principally oven temperature and 
sputter probe voltage. The parameters for maximizing yields from a 
number of elemental materials were observed to occur at oven 
temperatures of er pe 200°C and sputter probe = 
between -900 and -1200 V depending upon the cathode material 
Negative ion yields are observed to increase with sputter probe 
voltage according to a theoretically predictable Vsup(5/2) law. The 
important design aspects of the source and negative ion yields 
observed to-date are given. Application of the a 
theory is made to the yield data and changes in work function 
necessary to produce observed negative ion yields are computed. 
The measured changes in work function agree in several instances 
with the theoretical formulation of Broeder et al. 


ATOMIC AND MOLECULAR PROPERTIES 
REFER ALSO TO CITATION(S) 32908 


32903 (MLM—2740(OP)) Consistent spherical — function 
for para hydrogen. McConville, G.T. (Mound Facility, ee 
OH p(USA)). 1980. Contract AC04-76DP00053. 17p. (CO) 
800830—1). NTIS, PC A02/MF AO1. 

From 14. international conference on thermodynamics and 
statistical mechanics; Edmonton, Alberta, Canada (17 Aug 1980). 

Five recently proposed potential functions have been com- 
pared to data for the second viral coefficient, the bound state energy 
difference, the differential and total scattering cross sections. None 
of the potentials can describe the data in a consistent way. Using the 
Hartree-Fock Dispersion form of Ahirich, et al, and allowing the 
dispersion damping parameter to be varied, it is found that D = 1.31 
produces a consistent description of all the properties except the 
differential cross section data. 


32904 Oscillator strength of the C, Swan bands. Brewer, L.; 
Hagan, L. (Univ. of California, Berkeley). Contract W-7405-ENG- 
48. High Temp. Sci.; 11: No. 4, 233-263(Dec 1979). 

Absolute emission and absorption measurements of rotational 
lines and band heads of the 0-0 C. Swan system have been made for 
carbon vapor inequilibrium with graphite at 2853-3051°K. The data 
were treated for deviation from the linear curve of growth and for 
partial reversal in experiments with an external light source. At 
3000°K fN”/sub vOK1J0/ = 1.6 x 10° molecules/cm*. The sum over 
all rotational lines of the 0-0 transition yields fN"/sub v0/ = 6.1 x 
10"! molecules/cm*. The average of nine independent fN determina- 
tions from the literature yield fN”/sub vOK1J0/ = 1.9 x 10° mole- 
cules/cm*. These values averaged with lifetime measurements yield 
f/sub 0,0/ = 0.027 corresponding to a radiative lifetime or the v' = 
0 level of 110 ns. The values are consistent with AHo°/R = 101,000 
K for the sublimation of C, (a*II) from graphite. These values for 
the Swan system are compared with the corresponding values from 
the literature for six other band systems of C2. 69 references, 1 
figure, 5 tables. 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 


REFER ALSO TO CITATION(S) 32563, 33022 


COLLISION PHENOMENA 


32905 (AD-A—075951/4) Summary questionnaire response 
7901, october 1979. Progress summary report nov 78-oct 79. Sellin, 
1A. (Tennessee Univ., Knoxville (USA). Oct 1979. Contract 
N00014-75-C-0474. 14p. NTIS, PC A02/MF A0Ol1. 

This document is an annual summary questionnaire 
associated with work performed on the project entitled ‘Structure of 
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Highly Ionized Heavy Ions and Associated Collision Phenomena in 
the MeV/nucleon Range.’ (Author) 


32906 (AD-A—076102) Solvable model for optical and radiative 
collisions. Robinson, E.J. (New York Univ., NY (USA). Dept. of 
i ye | Sep 1979. Contract N00014-77-C-0553. Tp. NTIS, PC A02/, 
AOl 
The related problems of optical and radiative collisions are 
examined theoretically. The actual R/sup n/ potentials found in 
nature are simulated by powers of the lic secant, which 


enables one to obtain closed form solutions for the transition prob- 
abilities in the weak-field regime. 


32907 (IS-T—892) Inverse Raman effect: applications 
tion techniques. Hughes, L.J. Jr. (Ames Lab., IA (USA)). Aug 1980. 
Contract W-7405-ENG-82. 145p. NTIS, PC A07/MF AO1. 

Thesis. 


The processes underlying the inverse Raman effect are quali- 
tatively described by co g it to the more familiar phenomena 
of conventional and Ben me Raman sca . An experession is 
derived for the inverse Raman absorption t, and its rela- 
tionship to the stimulated Raman gain is obtained. The power 

uirements of the two fields are examined qualitatively and quanti- 
tatively. The assumption that the inverse Raman absorption coeffi- 
cient is constant over the interaction length is quaint | crete ma 
of the technique are discussed and a brief survey of reported 
is presented. 


32908 — pp 36-39) Photodetachment resonances 
near n = 3. Jun 1980 

In Medium-energy physics program. Progress report, August 
1-October 31, 1979. 

Narrow resonances in the H~ photodetachment cross section 
near the hydrogenic n = 3 threshold are reported. 800-MeV H™ ions 
collided with photons from a uv laser. Energies and widths for 'P 
resonances are tabulated, and the physical interpretation of these 
states is discussed. 2 figures, 1 table. (RWR) 


32909 Experimental study of two-body time correlations in gas- 
eous xenon. Groome, L.J.; Teitsma, A.; Egelstaff, P.A.; Mook, H.A. 
(Department of Chemical Engineering, Tulane University, New 
Orleans, Louisiana, 70118). J. Chem. Phys.; 73: No. 3, 1393. 1397(1 
Aug 1980). 

The Van Hove scattering function, S(Q,@), has been meas- 
ured for xenon gas at five state conditions along the 30 C isotherm 
using the time-of-flight correlation spectrometer at Oak Ridge Na- 
tional Laboratory (ORNL). The data are normalized by division of 
S(Q,@) by the static structure factor so that at each Q value the 
normalized function has unit area: these aren S are bell-shaped and 
are compared to two kinetic calculations by Dufty and Lindenfeld 
(unpublished). At the lowest density (0.185 x 10% atom/cm®) the 
experimental data are consistent with the perfect gas and the two 
models. But at the highest density (0.458 x To atom/cm*) the data 
probably differ significantly from these models. 


ATOMIC AND MOLECULAR THEORY 
REFER ALSO TO CITATION(S) 32942 
FLUID PHYSICS 


GENERAL FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 33066, 33157 


32910 (LA—8209) HYDSES: a subroutine package for using 
Sesame in hydrodynamic codes. Abdallah, J. Jr.; Kerley, G.I; Ben- 
nett, B.I.; Johnson, J.D.; Albers, R.C.; Huebner, W.F. Alamos 
Scientific Lab., NM (USA)). Jun 1980. Contract W-7405-ENG-36. 
27p. NTIS, PC A03/MF AOI. 

HYDSES is a subroutine package developed for using Sesame 
equation-of-state and opacity data in hydrodynamic codes. This 
package is faster and more space efficient, and includes more capa- 
bility than the previous package. The HYDSES package has been 
used successfully in hydrodynamic calculations. The package and its 
use in hydrodynamic codes are described. 3 figures, 8 tables 


32911 (UCRL—84455) Adiabatic Hamiltonian deformation, 
linear response theory, and nonequilibrium molecular dynamics. 
Hoover, W.G. (California Univ., Davis (USA). Dept. of Applied 
Science; California Univ., Livermore (USA). Lawrence Livermore 
National Lab.). 28 May 1980. Contract W-7405-ENG-48. 9p. 
(CONF-800694—1). NTIS, PC A02/MF AO1. 

From Sitges international school and symposium on statistical 
mechanics; Sitges, Spain (9 Jun 1980). 

Although Hamiltonians of various kinds have previously been 
used to derive Green-Kubo relations for the transport coefficients, 
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ics This nonequilbrium Hamiltonian formulation of ad flow pro 
poem Daaiecen ae 4 ~ flow pro- 
vides pedagogically simple routes to noneq' um fluxes 
tribution functions, to theoretical 


calculations y behave elastically. Lower 
Se he Pl hh 
it to ly plastic flow. re) nonequill- 

brium equations of motion whic mich might be social itably explored is 
their effective irreversibility. Because only a few particles are neces- 
7 to generate irreversible behavior, simulations using adiabatic 
rmations of the kind described here could perhaps elucidate the 
instability in the equations of motion responsible for irreversibility. 


SUPERFLUIDITY 


32912 (DOE/ER/01569— 150) Observation of quantized circula- 
tion in rotating “He. Karn, P.W. (Mi ta Univ., Minne- 
apolis (USA)). Apr 1979. Contract AS02-76ER01569. 36p. NTIS, 
PC A03/MF AO. 


The quantized circulation of rotating superfluid helium 4 was 
measured by monitoring the time rate of precession of the plane of 
vibration of a vibrating wire lying along the cylindrical axis of the 
container. (GHT) 


32913 Three-particle distribution function in liquid ‘He. Lee, 
F.J.; Lee, D.K. (Department of Physics, National Tsing Hua Univer- 
sity, Hsinchu, Taiwan, China). Phys. Rev., B: Condens. Matter; 22: 
No. 1, a Jul 1980). 
ximate forms of the three-particle distribution 
dental are using error functions introduced to estimate the 
accuracy with which the they satisfy the ae relation connecting 
the two- and three-particle distribution ms. The procedure is 
based on modification and extension of the formal density-cluster 
expansion developed by Abe in the context of the classical statistical 
mechanics of an imperfect gas. Numerical evaluation of the error 
functions are carried out by ‘Capanding functions of the complicated 
multidimensional cluster integrals in terms of the associated Le- 
eee Sees Tae mare Staind eamattenty Se Bis Seth shave 
west-order approximations for the ground state of liquid ‘He at 
equilibrium density show that the overall magnitude of the error 
function decreases s tly as the order of approximation in- 
creases to the next order. 


32914 Model formalism of liquid *He-B at equilibrium. Gold- 
stein, L.; Goldstein, J.C. (University of California, Los Alamos 
Scientific Laboratory, Los Alamos, New Mexico). J. Low Temp. 
Phys.; = No. 1, 191- is(Apr 1980). 

approximate formal treatment of the nuclear spin system 
of = ligu uid *He given some time ago is extended to the ordered 
*He phase formalism leads to the prediction of normal thermal 
behavior of *He-B at lower pressures and at temperatures approach- 
ing its phase-boundary temperatures. In contrast to the disordered 
normal liquid phase, which is thermally anomalous, the entropy of 
the *He-B decreases on isothermal compression, or its isobaric 
volume ex m coefficient is positive. The equilibrium thermal 
behavior of ordered *He-B is thus qualitatively different from that of 
disordered liquid *He. Experimental control of these aspects of the 
liquid *He phase transformation is lacking at the present time. Both 
early and new *He-B paramagnetic susceptibility data, extended 
recently over a wide reduced-temperature range, disclose a funda- 
mental competition between the spontaneous ordering mechanism 
responsible for the existence of *He-B and the specific ordering 
process imposed upon this phase on application of an external 
constant and uniform magnetic field. As a consequence, magnetized 
*He-B will be shown to increase its entropy on isothermal magnetiz- 
ation and to cool on adiabatic —_ yp The magnetocaloric 
effect is, however, only moderate. The competition of the ordering 
— leads to the delay or possibly even to the suppression of the 
formation of the ordered phase, a state of affairs foreseen in our 
earlier work. At low or moderate magnetic field strengths, the zero- 
field phase-boundary temperatures are shown to shift toward lower 
temperatures while, simultaneously, the order of the phase change 
decreases, from second order, in the absence of the field, to first 
order. Although uf model-theoretic character, involving limitations 
of various types, the rich physical content of *He-B at equilibrium 
clearly emerges in the present work. 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 32727, 32926 
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ne pan bn of the oe ig), gr en rule in exclusive photo- 
M.C.; Avery, P.; Butler, J.; Glad- 

ding, ©, 0 Calon, iy Russe"l, iJ; Wattenberg, A; Wiss, J; 
:’ Gaines, 1; Gormley, M.; Loveless, R.L.; 

Peoples, J.; ” Atiya, Auge, MS Holmes, "S.D.; Knapp, B.C.; Lee, W.: 


baryons test Cabibbo theory and CVC. P, ‘eviously, 
— A ev hasnot been measured separtely ' from 


reconstructed by measiiring the momenta ot eee 
the electron, and the di2cay products(p,7) ¢ » A. From a 
Waniewski W. (Department of Physics, University of Illinois, 10° =~ topology trigyzers, of which 7.5 x 10° had an electron 
a Illinois 60801). Phys. Rev., D; 22: No. 3, 537-552(1 Aug Cherenkov counter in coincidence, these \ vere 129 E- + A ev 
candidates and 15 ‘=~ —» A ev candidat es including about 4% 
A study of the Okubo-Zweig-lizuka (OZI) rule has been background for =~ > A ev and about 30% t vackground for =~ — A 
performed in a high-energy photon beam by comparing the ee ev. The branching 1-atios were measured to b € (0.59 +- 0.06) x 10~¢ 
tion ratios of exclusive meson final states. Measurement of and (0.30 +- 0.11) x: 10-3, respectivel 
o(yA — phia* a A)/o(yA > wat a A) =0.10 +- 0.02 is evi v- 
dence that the OZI rule does not suppress this photoproduction 
reaction to the extent observed in phi decays and in production by 
hadrons. The ratios of other exclusive photoproduction reactions are 
also presented. 


32916 Magnetic moment of the lambda hyperon. on 
L.C. New Brunswick, NJ; Rutgers-the State 3 C978). 11lp. 
University —— Order No. 79-10,434. 

Thesis (Ph. D 


STRONG BARYON-INL)UCED INTERACT. tONS 


32920 bg hat a Medium ener, ty measurements of n- 
p parameters. Progress in research, January 1 -December 31, 1979. 
(Texas Univ., — (USA\). Dept. of Physics). . Jan 1980. Contract 
EY-76-C-05-2972. 5 3p. NT1'S, PC A04/MF AO1. 

Research on the ex}>erimental determina ‘ion of nucleon-nu- 
cleon amplitudes at intermediate energies is sun mmarized. Separate 
abstracts were prepared for four of the sections of this report. 20 
figures. (RWR) 

32921 (DOE/ER/02972 —5, pp 15-22) N-p an alyzing power at 
LAMPF i 


energies. Jan 1980. 
In Medium energy me: asurements of n-p paran 2eters. Progress 


-). 

The magnetic moment of the lambda hyperon was measured 

to be -0.6138 +- 0.0047 nuclear magneton. The experiment was 
performed in he neutral hyperon beam at the Fermi National 
Accelerator Laboratory. Three million A° — p m decays were 
detected in a multiwire proportional chamber spectrometer. The 
lambda sample, produced inclusively by 400-GeV protons, had an : 
average momentum of 114 GeV/c and an average polarization of in research, January 1-Decemi ber 31, 1979. 
0.085. This polarization was precessed through angles as large as 153 Experimental details aire given, and then the . energy depen- 
degrees. dence of A/sub y/ for n-p scat tering at 110°(c.m.) is sh. own from 300 
to 800 MeV. There is a broad minimum near (550 M ‘eV. Angular 
distributions in A/sub y/ from 60° to 160° are presented for 575, 625, 
and 800 MeV. 7 figures. (RWR_) 


32922. (DOE/ER/02972—:5, pp 23-26) Progre:ss on 4 \ata analysis 
for experiment 66. Jan 1980. 

In Medium energy measu'rements of n-p par:imeter: . Progress 
in research, January 1-December 31, 1979. 

The analyzing power A/sub y/ extracted frcym np : *attering 
is plotted over the range 275 to 800 MeV. The resvilts for the spin 
A/sub yy/ at 670 MeV are shown for the 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 32916 


32917 (BNL—28119) Experimental constraints on models of CP 
violations. Schmidt, M.P.; Adair, R.K.; Black, J.K.; Blatt, S.R.; 
Campbell, M.K.; Kasha, H.; Larsen, RC; Leipuner, "LB; Morse, 
-M. (Yale Univ., New Haven, CT (USA); Brookhaven National 
Lab., Upton, NY (USA)). 1980. Contract AC02-76CH00016. 13p. 
(CONF-800724—11). NTIS, PC A02/MF AO1. correlation 

From 20. international conference on high energy physics; 
Madison, WI, USA (17 Jul 1980). 

A review is presented of the experimental efforts at the 32923 
Brookhaven AGS to study the nature of CP violation in the decays 
of kaons. The current research focuses on sensitive searches for a 
violation of time-reversal (T) invariance in the decay K — pv/sub 


on parameter 
range 107° to 165°(c.m.). 2 figuress. (RWR) 
tp a Ne 3)) Proceedings of the Worksh 9p on 
Options in Intermediate -Energy 


Physics. Ke:ynote ac tress: 
particle physics - yeics - pantip fren very ks "= te 
Jacob, M. (Los Alamos Scientific Lab., . NM 


very high energies . 
(USA)). May 1980. Contract W-7405-ENG-36. 23p. (COD IF- 


p/ as evidenced by a nonzero component of muon polarization 
normal to the decay plane. The ongoing program of research in- 
cludes a study of direct CP violation in the decays of neutral kaons 
through a precise (1%) measurement of absolute value of etaoo/ 
absolute value of eta/sub +-/, the ratio of the CP violating ampli- 
tudes for the decays of neutral kaons into neutral and charged two 
pion final states. Results will be presented on the decay K/sub L/°® 
— 7 p* v/sub p/, where we have found the ratio of T violating to 
T conserving transverse polarization of the muons to be < P/sub n// 
P/sub t/> = 0.004 +- 0.009, consistent with T invariance. Prelimi- 
nary results for the polarization of muons in the decay K* — 
ar°* v/sub p/ will be discussed. 


32918 Transverse momentum and angular distributions of ha- 
drons in muon-proton scattering and tests of quantum 

mics. Tao, C.; Hicks, R.G.; Anderson, H.L.; Booth, N.E.; Francis, 
W.R.; Gordon, B.A.; Kinnison, W.W.; Kirk, T.B.W.: : Loomis, W.A.; 

Matis, H.S.; Mo, L.W.; Myrianthopoulos, LC. Pipkin, F.M.; Proud- 
foot, J.; Quirk, T.W.; Sessoms, A.L.; Shambroom, W.D.; Skuja, A.; 
Staton, M.A.; Williams, W.S.C.; Wilson, R.; Wright, S.C. (High 
Energy Physics Laboratory and Department of Physics, Harvard 
University, Cambridge, Massachusetts 02138). Phys. Rev. Lett.; 44: 
No. 26, 1726-1729(30 in 1980). 

The properties of the transverse momenta and angular distri- 
butions of hadrons produced in muon-proton scattering with first- 
order quantum-chromodynamics calculations. The quantum-chromo- 
dynamics prediction for the Q? dependence of the average hadron 
transverse momentum squared agrees with the data a a 
constant term is added in quadrature to the prediction. additive 
term is attributed to the intrinsic transverse momentum of the quarks 
in the nucleon and to the transverse momentum inherent in quark 
fragmentation. 


32919 Measurement of =- — A e-v and =- — A e-v branching 
ratios. Herbert, M.L. Pittsburgh, PA; Univ. of Pittsburgh (1978). 
183p. University Microfilms Order No. 79-02,760. 

Thesis (Ph. D,). 

A counter-spark chamber experiment was performed in the 
Brookhaven National Laboratory 21-GeV/c negative hyperon beam 
to study the semi-leptonic beta decays =- — A e-v/Z- — nz- and =- 
— A e-v/=" — Am. These rarely observed decays of strange 


7908 121—2(Vol.3)). NTIS, PC AO02/MF AOl1. 

From Workshop on program options in interme:diate-energ Y 
physics; Los Alamos, NM, USA (20 Aug 1979). 

The recent development of cooling techniques offers the 
possibility to obtain intense sources of antiprotons, stacking them as 
they are produced at a multi-GeV accelerator. The wide array of 
applications presently considered, ranging from reactions at extreme- 
ly low energy in the case of p anti p atoms to reactions at hundreds 
of GeV in the case of head-on collisions between protons and 
antiprotons accelerated at the same time in a super synchrotron, is 
reviewed. Special emphasis is put on the present CERN program, 
which will reach the data-taking stage in 1981. The study of p anti p 
interactions is meant as an illustration of how new possibilities open 
new directions in elementary particle physics, whether reaching 
energies hitherto much beyond accelerator possibilities or develop- 
ing new lower-energy beams improved tremendously over 
presently available. 14 figures, 1 table. 


32924 parameters and angular 

elastic at 100 GeV/cand in pp elastic —— 

300 GeV/c. Kline, R.V.; Law, M.E.; Pipkin, F.M.; Auer. 

D.; Sandler, B.; Underwood, D.; Yokosawa, A. J 

Koehler, P.F. M Brueckner, W.; Chamberlain, 0; 

Steiner, H; Johnson, W.; Snyder, ‘J. H.; Zeller, M.E. 

versity, Cambridge, Massachusetts 02138). Phys. Rev., D; 22: No. 3, 
553-572(1 Aug 1980). 

Measurements of the polarization parameters and angular 
distributions are reported for a*~ p elastic scattering at 100 GeV/c 
and for pp elastic scattering at 100- and 300-GeV/c incident momen- 
tum. The 7" p data cover the kinematic range 0.18 < or =-t < or 
= 1.10 GeV? and are in agreement with current Regge-model 
predictions. The pp data cover the kinematic range 0.15 < or =-t < 
or = 1.10 GeV? and 0.15 < or =-t < or = 2.00 GeV? at 100 and 
300 GeV/c, respectively, and are found to be consistent with absorp- 
tion-model predictions. 


STRONG MESON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 32924, 32999 
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32925 Search for n: arrow p-barp states. ( Darroll, A.S.; Chiang, L,; 
Johnson, R.A.; Kycia, 7 [.F.; Li, K.K.; Litten berg, L.S.; Marx, M.D.; 
Cester, R.; Webb, R.C. ; Witherell, M.S. (Br ookhaven National Lab- 
oratory, Upton, New York 11973). ACO2 -76CHO00016. Phys. Rev. 
Lett.; 44: No. 24, 1572-! |575(16 Jun 1980). 

We have search ed for the narrow sta tes of the p-barp system 
in the mass range from 2000 to 2400 MeV/c*'iin the inclusive channel 
am” +( p or C) — p-t sarp+X°® No statistically significant enhance- 
ments in the data have . been observed. 


PARTICLE INT ERACTIONS AN/D PROPERTIES - 
THEORETICAI . 


ELECTROMAGNF ‘TIC INTERACTION iS 
REFER ALSO TO CITATION(S) 32932, 32939 


32926 Proble m of R in e* e~ annihiilation. Barnett, R.M.; Dine, 
M.; McLerran, J _. (Stanford Linear A.ccelerator Center, Stanford 
University, Stanf ord, California 94305) . DE-AC03-76SF00515. Phys. 
Rev., D; 22: No. 3, 594-609(1 Aug 1980). 

A carefv J analysis is presented of the most recent data for 
R(e*e~ -+ ha jrons) using improved theoretical techniques. The 
analysis is base .d or a generalized meth od for smoothing R. We show 
why the hadr onic cross section is pott:ntially one of the best tests of 
quantum chr omoclynamics. The thec retical complications such as 
unknown pa’ rameters and nonperturby tive corrections are discussed, 
and resultins z theoretical uncertainties, are estimated. Some previous- 
ly, neglecter f QED) corrections are accounted for. We that for 

s-bar nea r 7 GeV, the data lie alscut 15—17 % above the theory; 
the experir nental ‘uncertainty is +- 10% (dominated by systematics). 
For Vs-b ar near 5 GeV, the difference is oniy 5—8 This 
apparent ¢ liscrep:ancy may well be <iue to systematic problems in the 
experime! jt. For completeness we ¢:onsider the possibility that there 
is a thre: shold fior new particles at Vs-bar = 6 GeV. We consider 
new qui irks, Higgs bosons, color~sextet quarks, integrally charged 
and eve n fractionally charged lept.ons. While most of these hypoth- 
ses are : not par ticularly attractive, some cannot be ruled out. 


32927 CP violation in gauge: theories and the electric dipole 
mom :nt of the neutron. Nanopouilos, D.V.; Yildiz, A.; Cox, P.H. 
(Lyr nan Laboratory of Physics, Harvard University, Cambridge, 
Ma: jsachusett s 02138). ER-78-S-07!-4999. Ann. Phys. (N.Y.); 127: No. 
1, ’ .26-148(Juin 1980). 

A nonvanishing contribution to the neutron electric dipole 
™ oment in CP-violating gauge theories of the weak interactions, 
® rising from interaction of the photon with two-quark subsystems of 
* the three-bowund-quark neutron s:ystem, is calculated. In the Kobaya- 

shi—Maska wa model the resultisig value of the moment is estimated 
as O(10-**)) e cm; however, strong interaction corrections (gluonic 
radiative corrections) give quark moment contributions which may 
be numerically larger (possibly 10/sup 030plus-or-minus1/ e cm). 
Either case clearly distinguishes gauge-sector CP violation from 
Higgs-sector CP violation which typically gives a neutron moment 
of order 10™** e cm. 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 32934 


32928 (BNL—27950) Quark-diagram classification of charm 
decays. Rizzo, T.G.; Wang, L.L. (Brookhaven National Lab., Upton, 
NY (USA)). May 1980. Contract AC02-76CH00016. 15p. (CONF- 
800724—6). NTIS, PC A02/MF AO1. 

From 20. international conference on high energy physics; 
Madison, WI, USA (17 Jul 1980). 

The decays of charm mesons are described in terms of quark- 
diagram amplitudes. Experimental implications of these amplitudes 
are also discussed. 


32929 Quantum-chromodynamic analysis of eN deep-inelastic 
scattering data. Abbott, L.F.; Atwood, W.B.; Barnett, R.M. (Physics 
ae Brandeis University, Waltham, Massachusetts 02154). 
DE-ACO03-76SF00515;E(11-1)3230. Phys. Rev., D; 22: No. 3, 582- 
593(1 Aug 1980). 

In the context of quantum chromodynamics (QCD), an analy- 
sis is presented of a compilation of eN deep-inelastic scattering data 
taken at SLAC. Included are data for F/sup e/pz, F/sup e/da, F/sup 
¢/pa-F/sup ¢/nz, and R. The interaction between the logarithmic 
scaling violation from a/sub s/ and the power-law scaling violation 
from higher-twist terms is discussed. This interaction can affect the 
determination of the parameter A and can alter the predictions for 
the ratios of anomalous dimensions. Furthermore, we show that, in 
the context of QCD, higher-twist terms may be able to account for 
the observed value of R=o/sub L//o/sub T/ which appears to be 
anomalously large. Different experiments have made different as- 
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sumptions for the value of R used in extracting F2 from their data. 
We show that these differences can account for the discrepancies in 
the relative normalizations of F2 from these experiments and also can 
have a significant effect on the value of A obtained. 


32930 Decays of heavy Higgs bosons. Rizzo, T.G. (Department 
of Physics, Brookhaven National Laboratory, Upton, New York 
11973). DE-AC02-76CH00016. Phys. Rev., D; 22: No. 3, 722-726(1 
Aug 1980). 

We consider the ible decay modes of a heavy Higgs 
boson in the mass range M/sub W/( ~ 80 GeV) < or = M/sub 
< or = 1 TeV within the standard model of Weinberg and Salam. 
For M/sub H/>2M/sub W/,Z we find the decay modes H — 
W* W- or Z°Z° to dominate the usual fermion-antifermion decay (f- 
barf); for M/sub W/,Z < or = M/sub H/ < or = 2M/sub W/,Z 
we find the Higgs-boson width still dominated by f-barf although 
new decays such as H — W*~ +f-barf’ and H — Z°+f-barf are 
present. new decay modes are significantly phase-space sup- 
_ and are found to contribute with branching ratios less than 


STRONG INTERACTIONS, BARYON NO.= 


32931 Rass seine 30 Oo mattis. Dmante of congue past. 
cles and the ratios of psi and psi’ decays. Huang, T.; He, Z. (Stanford 
Linear Accelerator Center, Stanford University, Stanford, California 
94305). DE-AC03-76SF00515. Phys. Rev., D; 22: No. 3, 744-750(1 
Aug 1980). 

In this paper we discuss the intuitive picture of the matrix 
element of composite icles, which has been represented in the 
field theory of composite particles. In addition, we discuss the ratio 
of psi and psi’ particle decays under a reasonable assumption and 
obtain some interesting results. 


32932 Parton description of soft p-barp annihilation. Sukhatme, 
U.P. ent of Physics and Ames Laboratory: U.S. Depart- 
ment of Energy, Iowa State University, Ames, Iowa 50011). W- 
7405-ENG-82. Phys. Rev. Lett.; 45: No. 1, 5-7(7 Jul 1980). 

A parton description of soft, high-energy p-barp annihilation 
is presented in a three-chain model based on the dual topological 
unitarization scheme. With this model, full, quantitative, zero-param- 
eter predictions are made for inclusive single-particle rapidity distri- 
butions and their energy dependence, which are testable in forth- 
coming p-barp experiments. 


32933 Meson structure functions from high—transverse-momen- 
tum hadron interactions. Lai, K.; Thews, R.L. ment of Phys- 
ics, University of Arizona, Tucson, Arizona 85721). Phys. Rev. Lett.; 
44: No. 26, 1729-1733(30 Jun 1980). 

Data on large—transverse-momentum 7° production by 
proton, pion, and kaon beams is used to extract the large-x behavior 
of meson structure functions. Good agreement is found with the 

roton and pion quark distribution functions obtained from deep 
inelastic and dimuon production experiments. This study provides 
the first look at the kaon structure function. A significantly faster 
falloff is found as x approaches unity than for that of pions. 


32934 Can one measure strong corrections to weak decays?. 
Eilam, G.; Leveille, J.P. (Physics Department, University of Wis- 
consin-Madison, Madison, Wisconsin 53706). EY-76-C-OZ- 
oo Phys. Rev. Lett.; 44: No. 25, 1648-1652(23 Jun 
1980). 

It is found that some decays of bottom and top mesons, such 
as B/sub s/—phiphi, can proceed only via diagrams conjectured to 
play an important role in CP nonconservation, AI= 1/2 dominance, 
and Cabibbo-suppressed charmed-meson decays. These new decays 
are estimated and predictions are presented for charmed-meson 
decays. All predictions depend crucially on the relative importance 
of certain strong corrections to weak process (penguins). 


STRONG INTERACTIONS, BARYON NO.=1 


32935 (LA-UR—80-2450) Calculability of the n-p mass differ- 
ence in gauge theories. Kiskis, J. (Los Alamos Scientific Lab., NM 
(USA)). 1980. Contract W-7405-ENG-36. 7p. (CONF-800724—13). 
NTIS, PC A02/MF AOl1. 

From 20. irternational conference on high energy physics; 
Madison, WI, USA (17 Jul 1980). 

The requirement of a calculable n-p mass difference leads to a 
consideration of unified gauge theories. Future developments in 
grand unified models may provide a realistic framework for the 
calculation of the n-p mass difference. The possibility that the 
relatively soft ultraviolet behavior of QCD softens the divergence in 
the lowest-order electromagnetic mass shift is considered in detail. It 
is shown that, if the bare mass and QCD coupling are constrained to 
be independent of the electromagnetic coupling, as is natural, then 
the lowest-order electromagnetic shifts of the renormalized mass and 
QCD coupling are infinite. 
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32936 Simple model of pion-nucleon elastic scattering. Ernst, 
D.J.; Johnson, M.B. (Physics Department, Texas A&M University, 
ieee” Station, Texas 77843). Phys. Rev., C; 22: No. 2, 651-663(Aug 
A nonstatic model for elastic pion-nucleon scattering is devel- 
oped using knowledge of the analytic structure of the scattering 
amplitude and partial wave N/D dispersion techniques. In S, D, and 
F partial wave channels the model is equivalent to a separable 
tential model which includes the coupling to inelastic channels. In 
-wave channels the nucleon pole which arises from absorption and 
emission of the pion is included. A more general model which 
incorporates both a nucleon pole term and a separable potential term 
is op oy for the Pi; channel: This model is capable of reproduc- 
ing the c - of sign which is present in the Pi: phase shifts. The 
necessary information concerning the coupling of the inelastic scat- 
tering to the elastic scattering is taken from the experimentally 
determined phase shifts as input. If simple kinematic factors are 
included explicitly, quite simple analytic functions for the form 
factors in the model are able to reproduce the experimental phase 
shifts for pion laboratory kinetic energies up to 1.2 GeV. The model 
roduces off-shell behavior which is different from previous models. 
particular, the inclusion of the nucleon pole alters substantially 
the range of the interaction in all P-wave channels. 


— INTERACTIONS, BARYON NO. GREATER THAN 


32937 (DOE/ER/02972—5, pp 6-14) Analysis of the singlet and 
triplet contributions to the total cross section differences A o/sub T/ 
and 4 o/sub L/ in p vector - p vector scattering between 1 and 3 
GeV/c. Jan 1980. 

In Medium energy measurements of n-p parameters. Progress 
in research, January 1-December 31, 1979. 

It is found that the structure observed in A sigma/sub T/ and 
A sigma/sub L/ between 1 and 2 GeV/c are due to increases in the 
singlet, triplet, and triplet interference cross sections that occur at 
different momenta. A separation into elastic and inelastic contribu- 
tions to the singlet and triplet cross sections is proposed. 2 figures. 


(RWR) 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


GENERAL 
REFER ALSO TO CITATION(S) 32940 


APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


REFER ALSO TO CITATION(S) 32927 


APPLICATIONS TO STRONG INTERACTIONS 


32938 SU(5) theories with both proton stability and cosmological 
baryon-number generation. Segre, G.; Weldon, H.A. (Department of 
Physics, University of Pennsylvania, Philadelphia, Pennsylvania 
19104). EY-76-C-02-3071. Phys. Rev. Lett.; 44: No. 26, 1737-1740(30 
Jun 1980). 

It is shown how the addition of global U(1)/sub c/ of color to 
the conventional SU(5) model leads to a stable proton despite the 
nonconservation of baryon number. A stable, massive, neutral lepton 
is also predicted. The possibility that emerges of having relatively 
light mass (M> or =M/sub u/) color-triplet Higgs mesons modifies 
the gauge hierarchy problem and leads to cosmological baryon- 
number generation at low temperatures (kT=100 GeV). 


FIELD THEORY 
REFER ALSO TO CITATION(S) 32926, 32929, 32931, 32935, 32938 


32939 Magnetic monopoles in grand unified theories. Langacker, 
P.; Pi, S. (Institute for Advanced Study, Princeton, New Jersey 
08540). EY-76-C-02-0371;DE-AC03-765F00515. Phys. Rev. Lett.; 45: 
No. 1, 1-4(7 Jul 1980). 
It is suggested that the magnetic monopoles predicted by 
d unified theories would not be produced in significant numbers 
if electromagnetic gauge invariance is spontaneously broken when 
the temperature T is greater than T/sub c/> or =1 TeV. A model 
ing this behavior is displayed and the cosmological implica- 
tions are discussed. 


32940 Order-R vacuum action functional in scalar-free unified 
theories with spontaneous scale breaking. Adler, S.L. (The Institute 
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for Advanced Study, Princeton, New Jersey 08540). DE-AC02- 
76ERO02220. Phys. Rev. Lett; 44: No. 24, 1567-1569(16 Jun 1980). 

It is shown that in unified theories containing only fermions 
and gauge fields and in which scale invariance is spontaneously 
broken, radiative corrections induce an order-R term in the vacuum 
action functional which is uniquely determined by the flat—space- 
time theory. 


32941 Choosing an expansion parameter for quantum 
amics. Abbott, L.F. ent of Physics, Brandeis University, 
Waltham, Massachusetts 02254). E(11-1)3230. Phys. Rev. Lett.; 44: 
No. 24, 1569-1572(16 Jun 1980). 
expanded in powers of alpha-bar where alpha-bar is 
chosen to satisfy alpha-bar(Qo 7)=47/BolnQo 7/A?) =a/sub M/S- 
bar(Qo 7) with Q ? = 10 GeV? the quantum chromodynamics 
(QCD) perturbation series seems to be extremely well behaved. In 
icular, the large third-order corrections discussed recently by 
ioshe do not appear when this alpha-bar is used as the QCD 
expansion parameter. 
32942 Relativistic theory of parity violation in many-electron 
atoms. Hiller, J.; Sucher, J.; Feinberg, G.; Lynn, B. it of 
Physics and Astronomy, University of Maryland, Co Park, 
Maryland 20742). Ann. Phys. (N.Y.); 127: No. 1, 149-178(Jun 1980). 
We present a theoretical framework for the calculation of 
parity-mixing effects of the weak interaction in many-electron atoms 
which is based on first principles. The starting point is an external- 
field no-pair Hamiltonian H/sub +/ which allows for a consistent 
treatment of effects ing from virtual electron—positron pairs 
and can be used as a basis for a systematic program of calculations. 
We show that the matrix element M for parity-violating El transi- 
tions, given by quantum electrodynamics, gets an appreciable contri- 
bution M/sup pair/ from states involving an extra electron—position 
ir. However on liminating the velocity operator a in favor of the 
length operator iwr, we find cancellations which result in an accu- 
rate formula for M involving only the positive-energy N-electron 
eigenstates of H/sub +/ as intermediate states and the length forms, 
iwrxe, of the dipole operator. We discuss the implications of our 
results for calculations of amplitudes for parity-violating radiative 
El transitions in many-electron atoms. Our analysis includes a study 
of the effects coming from the weak electron—electron interactions 
as well as those arising from the weak electron—nucleus interac- 
tions. 


PHYSICS RESEARCH 


NUCLEAR PHYSICS 


32943 (DOE/ER/03624—20) North Carolina State University 
nuclear structure research at the Triangle Universities Nuclear Labo- 
ratory. Progress report, 1 1979-31 March 1980. Gould, C.R.; 
Mitchell, G.E.; Seagondollar, L.W.; Tilley, D.R. (North Carolina 
State Univ., Raleigh (USA)). 1 Feb 1980. Contract EY-76-S-05-3624. 
94p. NTIS, PC AOS/MF A011. 

Research during the period April 1, 1979 to March 31, 1980 is 
reported in the following areas: neutron cross section experiments, 
high-resolution studies, radiative capture reactions, atomic physics, 
and nuclear theory and phenomenology. Other activities, including 
accelerator development and instrumentation and developments re- 
lated to computers, are also sketched. The body of this report is a 
photocopy of that portion of the TUNL Annual Report XVIII in 
which NCSU personnel were involved. The TUNL Annual Report 
XVIII (see DOE/TIC—11133 in the Report Number Index) is 
indexed in greater depth. (RWR) 


32944 (DOE/ER/10364—13) Research in theoretical nuclear 
physics. Progress and research prop-sal, 1980-1981. Bayman, 
B.F.; Ellis, P.J.; Tang, Y.C. (Minnesota Univ., Minneapolis (USA). 
School of Physics and Astronomy). 1 Sep 1980. Contract AC02- 
79ER 10364. 26p. NTIS, PC A03/MF AO1. 

Researc tformed during 1980 (and pro; for 1981) is 
summarized briefly in this administrative report. The main theme of 
the research is the mechanisms of light- and heavy-ion nuclear 
reactions and the relation between microscopic theories and pheno- 
—* models. A publication list and budget are included. 

WwW 


32945 (DOE/TIC—11133) Triangle Universities Nuclear Labo- 
ratory annual report-TUNL XVIII, 1 January-31 December 1979. 
(Duke Univ., Durham, NC (USA); North Carolina Univ., | 
Hill (USA); North Carolina State Univ., Raleigh (USA)). 1979. 
Contract EY-76-S-05-3624;EY-76-S-05-2408;EY-76-S-05-3665. 118p. 
NTIS, PC A06/MF AO1. 

Activities during the year 1979 are reported in the following 
categories: neutron cross scction experiments, neutron polarization 
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ao mer high-resolution studies, charged-particle reactions = oer 
beams, radiative capture reactions, atomic physics, 

pone: Loew ge done elsewhere by TUNL personnel, app 

tions, ion source develo ye accelerator development oa sr 
mentation, computer-related development, ad nuclear theory and 
phenomenology. Appendixes give lists of journal publications, ialks, 
etc. Twelve of the contributions to this annual report have been 
abstracted and indexed individually. (RWR) 


32946 (LA—8298-PR) Applied nuclear data research and devel- 
opment. Progress October 1-December 31, 1979. Baxman, C.I1.; 
Young, P.G. (comps.). (Los Alamos Scientific Lab., NM (USA)). 
Mar 1980. Contract W-7405-ENG-36. 31p. NTIS, PC A03/MF AOI. 
This report describes the activities of the Los Alamos Nuclear 
Data Group for the period October 1 through December 31, 1979, in 
the following areas: theory and evaluation of nuclear cross sections; 
nuclear cross section processing; and fission product and a 
yields, decay data, depletion, and buildup. Sections con 
nificant amounts of data are abstracted and indexed individ 
figures, 9 tables. (RWR) 


32947 eigen Proceedings of the Workshop on 
Program Se & Intermediate-Energy Physics. Keynote address: 
New directions in nuclear . Brown, G.E. 
(Los Alamos Scientific Lab., NM (USA)). May 1980. Contract W- 
be yp -ENG-36. 19p. (CONF- 7908121—1(Vol.2)). NTIS, PC A02/ 
AOl 

From Workshop on program options in intermediate-energy 
physics; Los Alamos, NM, USA (20 Aug 1979). 

This report presents the keynote address given by G.E. 
Brown at a LASL colloquium on August 21, 1979, for the Work- 
shop on Program Options in Intermediate-Energy Physics Professor 
Brown reviewed major topics of interest in intermedia’ 
nuclear physics and suggested experimental approaches that set mnight 
be most productive in the near future. 22 figures. 


32948 (LA—8418-PR) Applied nuclear data research and devel- 


opment. Progress January 1-March 31, 1980: Baxman, C.I1.; 
Young, P.G. (comps Alamos Scientific Lab., NM (USA)). 


.). (Los 
Jun 1980. Contract W-7405-ENG-36. 38p. NTIS, PC A03/MF AOl. 
Activities of the Los Alamos Nuclear Data Group for the 
period January 1, 1980 through March 31, 1980 are described. The 
work fell into three princi 


categories: theory and evaluation of 
nuclear cross sections; nuclear cross section processing, and 
= and actinides: yields, decay data, depletion, and buildup. 

ividual abstracts were prepared for two of the sections in this 
report. 25 figures, 16 tables. 


32949 (UCID—17271-80) E-Divisionn activities report. Bars- 
chall, H.H. a. ty Univ., Livermore (USA). Lawrence 
Livermore Lab.). Jul 1980. Contract W-7405-ENG-48. 48p. NTIS, 
PC A03/MF AOl1. 

This report describes some of the activities in E (Experimen- 
tal Physics) Division during the past year. E-Division carries out 
research and development in areas related to the missions of the 
Laboratory. Many of the activities are in pure and applied atomic 
and nuclear physics. In addition this report describes work on 
accelerators, radiation damage, microwaves, and plasma diagnostics. 


EXPERIMENTAL TECHNIQUES 
REFER ALSO TO CITATION(S) 33013, 33018 


32950 (ANL/PHY—79-4, pp 55-75) Entry region studies by 
of and m 


means sumspectrometer ity emann, 
G.B. (Univ. of Copenhagen, Denmark). Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

General trends in the decays eo the yrast individually 
observable transitions are discussed. The basic parameters in the 
search for trends in the '-decay pattern Ey. population of the final 
nucleus in a heavy ion-induced compound reaction are the excitation 
energy and angular momentum. The experimental possibility of both 
determining these parameters for the entry region in the final nuclei 
and also selecting specific regions of the entry population for study- 
ing the decays in more detail is provided by use of a sum spectrom- 
eter combined with other detectors. The technique of extracting 
moments of [’-ray multiplicity distributions from multicounter arrays 
is summarized. This technique is illustrated for spectra from the 
reaction Ti + oT ORY, at 192 MeV. 10 figures, 1 table. (RWR) 


(ANL/PHY—79-4, pp 223-254) Determination of B(E2)- 
values between high spin states from Coulomb excitation and HI, XN- 
reactions. Grosse, E. (GS! Darmstadt, Germany). Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 
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Reasons to uesenee DIRT) wetom 2: ig pine so Gocusees 
first. Then three methods of determinin, B(E2) values between high- 
states (Coulomb excitation, recoil distance experiments, and 
pier Ga Sinan Saeswamenty ans deonthed ane, Seat 
given. Relative — strengths are shown for “*Dy, 

Dy, and = U. 17 figures. (RWR 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, THEORETICAL 


MASS, ABUNDANCE, AND BINDING ENERGY 


32952 Retardation, quasipotential equations, and relativistic cor- 
rections to the deuteron charge operator. Friar, J.L. (Theoretical 
Division, Los Alamos Scientific Laboratory, University of Califor- 

nia, Los New Mexico 87545). Phys. Rev., C; 22: No. 2, 796- 
s13Aug 1980). 


our different methods for handling the retardation of a 
single meson exchange in the nuclear force have been examined, 
together with the corresponding contributions to the deuteron 
charge qe. It is shown that to order (v/c)? these operators are 
all part of a single unitarily equivalent family. The Gross quasipoten- 
tial equation is examined and relativistic corrections to the deuteron 
charge form factor are shown to be the same as those generated by 
the author’s method, when converted to a common unitary represen- 
tation. The same result has also been demonstrated for the folded 
diagram method. The asymmetric terms in Gross’s Hamiltonian are 
shown to take the place of recoil graph contributions to the charge 
operator. These terms are necessary for Lorentz invariance and 
“Gross correction” to the deuteron charge form factor. 


ENERGY LEVELS AND TRANSITIONS 


32953 Configuration space Faddeev calculations. I. Triton 
— G.L.; Friar, J.L.; Gibson, B.F.; 
-R. (Department of Physics and Astronomy, University of 
— Iowa City, Iowa 52242). Phys. Rev., C; 22: No. % 823-831(Aug 
) 

The formulation of Faddeev-type equations in configuration 

is discussed. Numerical solutions are obtained using splines and 

the method of orthogonal collocation. Triton observables and wave- 
function probabilities are calculated for s-wave NN interaction 
models of Malfliet and Tjon and the tensor force model of Reid. 
Comparison with previously published triton results is made; our full 
five-channel results for the Reid soft-core potential are in excellent 
agreement with those obtained by Afnan and Birrell using separable 
expansion ‘ 
32954 Configuration space Faddeev calculations. II. Trinucleon 
Coulomb energy. Payne, GL. l Friar, J.L.; Gibson, B.F. (Department 
of Physics and Astronomy, University of Iowa, Iowa City, Iowa 
52242). ) Phys Rev., C; 22: No. 2, 832-841(Aug 1980). 

Coordinate space Faddeev techniques and a variety of poten- 
tials are used to calculate energies and wave functions for the 
trinucleon system, both with and without a static Coulomb interac- 
tion between the two protons. The wave functions are used to 
calculate first- and second-order perturbation theory contributions to 
the Coulomb energy of *He. Because too few partial-wave compo- 
nents of the potential are kept, the energy by mpm themselves are 
an inaccurate gauge of the Coulomb e' ¢ approximate hypers- 
— formula was tested after calculating charge densities and 
‘ound to be accurate to better than 2 percent. It is demonstrated that 
when using a phenomenological approach to the *He Coulomb 
energy, the second-order contribution increases the Coulomb energy 
by roughly 4 +- 1 keV. Finally, sum rules relating to the T=3/2 
- probability and the size of the second-order contribution are 

iscussed. 


NUCLEAR REACTIONS AND SCATTERING 


32955 (LA—8298-PR, pp 1-3) Low-energy behavior of fusion 
cross sections. Hale, G.M.; Dodder, D.C. Mar 1980. 

In Applied nuclear data research and development. Progress 
report, October 1-December 31, 1979. 

Astrophysical S functions were calculated for the reactions 
T(d,n)*He and D(d,n)*He in the region below 50 keV. It is clear 
that these S functions do not behave as constants. 2 figures (RWR) 


32956 Comments on two tests of partial conservation of axial 
vector current in *He. Goldstein, W. (Physics Department, Columbia 
University, New York, New York 10027). Phys. Rev., C; 22: No. 2, 
901 a we bey 

look is taken at the transition amplitude for radiative 
muon cae We conclude that the standard, or diagrammatic, 
amplitude first given by Opat for hydrogen is a good approximation 
to the systematic expansion of Adler and Dothan, and use it to 
calculate the angle-integrated photon spectrum in *Hey~ — *Hyv. 





OCTOBER 31, 1980 


The result is in fair agreement wii with Beder and Fearing. Also, the 
ee prediction for *Hemw~ —» *Hy is compared with experi- 
men! ta. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


32957 (DOE/ER/02972—5, pp 27-39) Measurement of the po- 
larization transfer coefficients D/sub t/ and A/sub t/’ at 800 MeV for 
the reactions *H(p vector, n vector)X 'H(p vector, n vector)X and 
®Be(p vector, n vector)X. Jan 1980. 

In Medium energy measurements of n-p parameters. Progress 
in research, January 1 eaten 31, 1979. 

Experimental details including transport of the polarized 
beam are discussed at some length. Outgoing neutron ooleriadiide 
was measured with a liquid hydrogen radiator and multiwire 
tional chamber spectrometer. Experimental results for D/sub sub t/(0°) 
for deuterium and hydrogen are shown from 700 to 1500 MeV/c. 
On-line analysis of the high-momentum neutron peak yielded A/sub 
t/’ = 0.57 +- 0.02, 0.44 +- 0.04, and 0.50 +- 0.04 for *H, *Be, and 
‘Li, respectively. Estimate for *H are given. 6 figures. (RWR) 


32958 (DOE/TIC—11133, pp 64-68) Study of the ae 
reaction. Manglos, S.; McBroom, D.; Weller, H.R.; Roberson, N 
Wender, S.A.; Tilley, D.R. 1979. 

In Triangle Universities Nuclear Laboratory annual report- 
TUNL XVIII, 1 January-31 December 1979. 

Fore-aft asymmetry results are plotted from 35 to 44 MeV in 
excitation. A sample y spectrum from a bombardment at 29.0 MeV is 
also shown. 2 iouoe. RWR) 


32959 (DOE/TIC—11133, pp 79-82) *He(n,y)*He reaction. 
Ward, L.; Tilley, D.R.; Roberson, N.R.; Wender, S.A.; Skopik, D.; 
Weller, H.R. 1979. 

In Triangle Universities Nuclear Laboratory annual report- 
TUNL XVIII, 1 January-31 December 1979. 

A typical Nal pulse height spectrum taken at 9.0 MeV is 
oa. Preliminary cross section data are presented after conversion 

to *He(y,n) cross sections for the range E/sub x/ = 24 to 32 MeV. 2 

figures. (RWR) 


32960 (LA—8407-PR, pp 26-28) Measurement of the 
3He(ar~,7r° distribution. Jun 1980. 

In Medium-energy physics program. Progress report, August 
1-October 31, 1979. 

Energy spectra and angular distributions are shown for an 
incident energy of 200 MeV. The ratio of the analog state to the 
continuum decreases as the angle increases. 3 figures. (RWR) 


(LA—8407-PR, pp 39-40) Study of pion absorption mech- 
anisms. Jun 1980. 

In Medium-energy physics program. Progress report, August 
1-October 31, 1979. 

High-energy proton spectra from 7* + ‘He reactions are 
shown at 30° for energies ranging from 60 to 220 MeV and at 160 
MeV for angles ranging from 30° to 150° Proton spectra for 220- 
MeV 77* at 30° are also shown for Li, Be, and C targets; the A 
dependence of the cross section is plotted. 4 figures. (RWR) 


32962 Neutron total cross section for tritium. Phillips, T.W.; 
Berman, B.L.; Seagrave, J.D. (Lawrence Livermore Laboratory, 
University of California, Livermore, California 94550). Phys. Rev., C; 
22: No. 2, 384-396(Aug 1980). 

The neutron total cross sections for hydrogen, deuterium, and 
tritium have been measured with the neutron-time-of-flight tech- 
nique. The tritium data span the neutron energy range from 60 keV 
to 80 MeV, with an overall systematic uncertainty which varies from 
0.5% for energies below 17 MeV to 2% at the highest energy 
measured; the statistical uncertainties exceed these values only below 
200 keV and above 7 MeV. The three-mole high-pressure gas 
samples were nearly isotopically pure. Excellent agreement is found 
with ted cross sections for hetbiom and deuterium, and with 

revious Van de Graaff measurements for tritium except at the 

west-energy point at 290 keV. A minimum in the cross section near 
600 keV (with a rise at lower energy) is newly observed. The cross 
section in the heretofore unexplored energy region between 7 and 14 
MeV exhibits no structure, and thus no evidence for the existence of 
a bound four-neutron state. The extrapolated zero-energy cross 
section is found to be 1.70 +- 0.03 b, in sharp disagreement with 
oe wrap tages | observations, but in agreement with calcu- 

tions which also yield the currently accepted coherent scattering 
length 3.73 fm. Agreement with a prediction from an analysis of p- 
*He data is within 1% at the resonance peak near 3.5 MeV, but the 
data differ from this prediction by as much as 6% at lower and 
higher energies. Thus, within the framework of a suitable theoretical 


analysis, the present data might provide a measure of the departure 
isons dlicuagn detemaashty af Gas earthen Seren. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 32973, 33047 


Se Aen Cee ae. 
Goodman, C.D.; Goulding, C.A.; Greenfield, M. tg ke 
Bainum, D.E.; Foster, C.C.; Love, W.G.; Pooch, F ( — 
National Laboratory, Oak Ridge, Tennessee 37830). W-7405-ENG- 
26. Phys. Rev. Lett.; 44: No. 26, 1755-1759(30 Jun 1980). 

After nen ot CMERS HES 120-MeV, 0° 

us) com sees soe eae © 8S te rtional to the squares of the 

Fermi and Gamow- matrix elements extracted 

from y measurements. It is suggested that this proportionality 

can be used to extract Gamow-Teller matrix elements for transitions 
inaccessible to B decay. 


intermediate-energy scattering?. Alexander, 

Y.; Van Orden, J.W.; Redish, E.F.; Wallace, S.J. (Racah Institute of 

Physics, Hebrew Universi ity, Jerusalem, Israel). Phys. Rev. Lett.; 44: 
No. 24, Sd one Cre) 1980). , P 

e p.p’) inclusive proton spectra at forward 

angles are considered. rene tnitekee roximation is used 
to calculate Td sme Sener edery sored my 

tion. When peaks are normalized to data, we that 

the in’ cross section for the two processes can account for 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


RADIOACTIVE DECAY 


correlations in mass 8. McKeown, 
C.A. (Argonne National Laboratory, 


32965 
R.D.; Garvey, G.T.; Gagliardi, 
Illinois 60439). W-31-109-ENG-38. Phys. Rev., C; 22: No. 


rs 738. 749(Aug 1980). 

‘oe y of the 8~*-a angular correlations in the 
*Li(8~) and *B(8*) decays was performed. Since these decays 
proceed to the 2a continuum, detection of both alpha wre 
enabled determination of various correlations as functions of 
final-state energy. Wer cpatnsend teks dow staat oh at 
weak ) deviation from the conserved vector current pre- 
diction which is dependent on the final-state energy. An effect of this 
size cannot be interpreted as convincing evidence for the presence of 
second-class currents or a breakdown of conserved vector current 
theory. However, the inclusion of the vector second-forbidden terms 
in the nuclear weak current as predicted by the conserved vector 
current theory is crucial to obtain even approximate agreement with 
the experimental results. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 32957, 32961, 32973, 32998 


32966 (DOE/TIC—11133, SS. 0p 2-10) Piette einen center, 
ing of 7- to 14-MeV neutron from *Li and "Li. 1979. 

In Tri Universities Noclear Laboratory annual report- 
TUNL XVIII, 1 January-31 December 1979. 

The ad was used to study 
data taken earlier. R 


tial parameters and fits ae shown, 
awk) Soupiod chante hts to "B data. 6 figures, 3 tables. 


32967 See 7 22-25) Scattering of polarized 
neutrons from *Be. Floyd, C.; Guss, P.; Murphy, R.K.; Byrd, R.; 
Wender, S.; T.; Walter, R.L. 1979. 

In Tri Universities Nuclear grein annual report- 
TUNL XVIII, 1 January-31 December 1 

The analyzing power extracted ose m scattering of polarized 
neutrons with energies from 9.0 to 15.0 MeV is shown. 21 figures. 
(RWR) 


32968 a lang a PP, 31-32) Comparisons of polariza- 
tions and *C(p,no)'*N reaction at 6.88 MeV. 
Guss, P.P.; Byrd, R.C.; Floyd. C.E.; te R.K.; Clegg, T.B.; 
Walter, R.L.; Wender, S.A.; Wylie, W.R 1979. 

In Triangle Universities Nuclear Laboratory annual report- 
TUNL XVIII, 1 January-31 December 1979. 
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Analyzing power results A/sup y/(theta) are compared with 
P/sub y/(theta) measurements of other workers. The differences 
between the data sets are sizable —- to suggest a difference 
between P/sup y/ and A/sup y/ in the 'C(p,no)**N reaction. 1 
figure. (RWR) 


32969 (DOE/TIC—11133, pp 32-33) Measurement of the 
*Be(p,n)°B differential cross section. Byrd, R.C.; Floyd, C.E,; 
any © R.K.; Guss, P.P.; Walter, R.L. 1979. 
riangle Universities Nuclear sree annual report- 

TUNL XVIIL 1 January-31 December 1979 

Complete angular distributions are " presented for energies 
from 8.0 to 15.7 MeV. The integrated cross section is plotted as a 
function of energy over the same range. 2 figures. (RWR) 


32970 pr Aaah 9 P 33-34) Differential cross section 
for the **C(p,n)’*N reaction. 

In Triangle —. , a Laboratory annual report- 
TUNL XVIII, | January-31 December 1979. 

Complete angular distributions are shown from 9.9 to 16.75 
MeV. Legendre polynomial fits are also plotted. 1 figure. (RWR) 


(DOE/TIC—11133, pp 82-84) ™C(n vector,yo)'*C reac- 
tion. Jensen, M.J.; Ward, L.W.; . Filey, D.R.; Wender, S.A.; Rober- 
son, N.R.; Weller, H.LR.; Clegg, TB. 1979. 

In "Triangle Universities Nuclear Laboratory annual report- 
TUNL XVIII, 1 January-31 December 1979. 

The excitation function for the **C(nyo) reaction with polar- 
ized neutrons is shown from 5.6 to 14.0 MeV. Angular distributions 
of cross sections and analyzing _. are — for incident 
energies of 7.75 and 10.2 MeV. 2 figures. (RWR) 


32972 (LA—8231-T) Elastic and inelastic scattering of pions 
from oxygen-16. Holtkamp, D.B. (Los Alamos Scientific Lab., NM 
(USA)). Feb 1980. Contract W-7405-ENG-36. 203p. NTIS, PC A10/ 
MF AOl1. 

Thesis. 

Positive and negative pions of an energy of 164 MeV were 
used in a scattering experiment at EPICS in a study of the atomic 
nucleus of *O. Angular distributions for the ground state and 
several excited states are presented for an angular range of 45° to 89° 
(lab). Of particular importance in this study is the observation of 
large asymmetries in the ratio o(2* )/o(m~ ) for excitations of i 
cle-hole states at 17.79 MeV (4-,0) and 19.80 MeV (4-,0), while the 
ratio for scattering to the state at 18.98 MeV (4,1) is unity. These 
results are interpreted in terms of isospin mixing among these three 
states, yielding off-diagonal charge dependent mixing matrix ele- 
ments of 188 +- 29 keV and 140 +- 21 keV. DWIA calculations 
using collective form factors yield deformation lengths in agreement 
with studies using other probes. Microscopic DWIA calculations for 
the 4- states are also presented, which reproduce the 7*/2™ ratios 
well be reflect the shape of the angular distributions poorly. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 33043 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 32963, 32983 


NUCLEAR PROPERTIES AND REACTIONS, A=20-38, 
EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 32973, 32974 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 32998 


32973 (DOE/TIC—11133, pp 50-56) Isospin forbidden T = 3/2 
eee 3 Wilkerson, J.F.; Ludwig, E.J.; Clegg, T.B.; Thompson, 

In Triangle Universities Nuclear Laboratory annual report- 
TUNL XVIII, | January-31 December 1979. 

Cross section and analyzing power data were taken for the 
first and third T = 3/2 states in **Cl by polarized proton elastic 
scattering by **S. Resonance widths were extracted. In addition, 
cross section data are shown for unpolarized proton scattering by 
*O near 11.26 MeV. A theoretical prediction of the analyzing 

wer of '*C(p,p) is made for the region 14.225 to 14.240 MeV. 5 
igures. (RWR) 


32974 Inelastic electron scattering from *°Si, Whitner, K.E.; 
Williamson, C.F.; Norum, B.E.; Kowalski, S. (Bates Linear Accel- 


ERA VOL. 5, NO. 20 


erator Center and Department of Physics, Massachusetts Institute of 
Technology, Cambridge, Massachusetts 02139). EY-76-C-02-3069. 
Phys. Rev., C; 22: No. 2, 374-383(Aug 19 80). 

Electron scattering from ar and *°Si has been performed at 
energies from 126 to 293 MeV and at angles of 45° and 90°. Form 
factors were extracted for levels below 5.0 MeV in **Si and *°Si 
over an effective momentum transfer range of 0.6 to 2.1 fm~*. A 
particle-phonon coupling calculation using harmonic-oscillator 
single- le states and data from **Si give a reasonable description 
of the low-lying states of *°Si. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


32975 Elastic and inelastic scattering of °Li at about 74 MeV and 
the folding model. Satchler, G.R. (Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 37830). W-7405-ENG-26. Phys. Rev., C; 22 
No. 2, 919-921(Aug 1980). 

The data for the elastic scattering of *Li at 73.7 MeV from 
58Ni, Zr, '*Sn, and ?°*Pb have been fitted using the M3Y effec- 
tive interaction and the folding model for the real potential. The 
results confirm that the renormalization of this interaction by about 
0.6 needed to fit data at lower energies is required here also. 
Comparison with data for the inelastic scattering from **Ni at 71 
MeV shows them to be consistent with folding model predictions 
using the same renormalization, but the dominance of the imaginary 
coupling makes more detailed conclusions difficult. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 32950 


32976 (ANL/PHY—79-4, pp 495-502) Gamma-ray spectroscopy 
of high-spin states in deep-inelastic reactions. Trautmann, W.; Duenn- 
weber, W.; Hering, W.; Lauterbach, C.; Puchta, H. (Univ. of 
Munich, Germany). Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

The mechanism of 96-MeV '*O + “*Ti deep-inelastic reac- 
tions was studied by measurement of the yields and angular distribu- 
tions of discrete y transitions in coincidence with the light frag- 
ments. The Ge(Li) spectra show that high-spin yrast states are 
populated in the decay of the heavy fragments with a selectivity so 
far known only from fusion reactions. The observations demonstrate 
the two-body character of the **O + ‘*Ti reaction. The yields per Z 
= 6 fragment of transitions in *°Cr are shown for several Q 
windows. The anisotropies for stretched E2 cascades in the two 
cases of a net transfer of no particle (Z = 8, “°Ti) and of a net a- 
amon transfer (Z = 6, 50Cr) are compared and disucssed. 4 
igures. (RWR) 


32977 (DOE/TIC—11133, PP 17-19) Elastic scattering of 8-, 10- 
and 12 MeV neutrons from **Fe, *°Fe, Cu and ©Cu. 1979. 

In Triangle Universities Nuclear Laboratory annual report- 
TUNL XVIII, 1 January-31 December 1979. 

Results of an optical-model analysis of the data on **Fe and 
®Cu are shown and discussed. 4 figures. (RWR) 


32978 (DOE/TIC—11133, pp 25-26) Analyzing power and cross 
sections for *°Ca(n,n). Tornow, W.; Woye, E.; Mack, G.; Floyd, C.; 
we R.K.; Guss, P.; Byrd, R.; Wender, S.; Clegg, T.; Walter, R. 
1979 


In Triangle Universities Nuclear Laboratory annual report- 
TUNL XVIII, 1 January-31 December 1979. 

The analyzing a for scattering at 10, 12, and 14 MeV is 
shown. | figure. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, THEORETICAL 

ENERGY LEVELS AND TRANSITIONS 

REFER ALSO TO CITATION(S) 33041 


NUCLEAR REACTIONS AND SCATTERING 


32979 (LA—8418-PR, pp 2-6) Calculation of neutron cross sec- 
tions on excited targets. Arthur, E.D. Jun 1980. 





OCTOBER 31, 1980 


In Applied nuclear data research and development. Progress 
report, January 1-March 31, 1980. 

Cross sections for neutron reactions on Y targets existing in 
excited states were calculated for incident energies between 1 keV 
and 20 MeV. Such cross sections can be very different from those of 
ground-state targets. Results are shown for tn 2a), (n,p), and capture 
reactions on excited-state **Y. 3 figures, 1 table. (RWR) 


32980 (p,n) reaction for 89<A<130 and an anomalous optical 
model potential for sub-Coulomb protons. Johnson, C.H. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). Phys. Rev., C; 
22: No. 2, 899-900(Aug 1980). 

Lagrange’s optical model analysis, which includes not only 
sub-Coulomb proton absorption cross sections but also neutron data 
and other proton data, adds insight into the anomalous behavior of 
the sub-Coulomb protons but does not explain all of the anomaly. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 32985 


32981 (ANL/PHY—79-4, pp 357-362) High spin states in the A 
= 80 region. Medsker, L.R.; Clements, J.S.; Fry, L.H. Jr.; Theisen, 
L.V. (Florida State Univ., Tallahassee). Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, = (15 Mar 1979). 

The (HI, X) reaction was used to study high-spin states in 
7°Rb. Spins and parities are suggested. Level systematics in this mass 
region are discussed with the aid of published data. 4 figures. (RWR) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 32977, 32998 


32982 (ANL/NDM-—¥S54) Nonelastic-scattering cross sections of 
elemental nickel. Smith, A.B.; Guenther, P.T.; Whalen, J.F. (Ar- 
gonne National Lab., IL (USA)). Jun 1980. Contract W-31-109- 
ENG-38. 24p. NTIS, PC A02/MF AOl1. 

Neutron total cross sections of elemental nickel were meas- 
ured from 1.3 to 4.5 MeV, at intervals of ~ 50 keV, with resolutions 
of 30 to 50 keV and to accuracies of 1 to 2.5%. Neutron differential- 
elastic-scattering cross sections were measured from 1.45 to 3.8 
MeV, at intervals and with resolutions comparable to those of the 
total cross sections, and to accuracies of 3 to 5%. The nonelastic- 
scattering cross section is derived from the measured values to 
accuracies of = 6%. The experimental results are compared with 
previously reported values as represented by ENDF/B-V, and areas 
of consistency and discrepancy, noted. The measured results are 
shown to be in good agreement with the predictions of a model 
previously reported by the authors. 4 figures, 1 table. 


32983 (COO—4721-2) Experimental nuclear and radi 
Progress report, February 1, 1979-January 31, 1980. Karol, PJ. 
(Carnegie-Mellon Univ., Pittsburgh, PA (USA). Dept. of Chemis- 
try). 1980. Contract ER-78-S-02-4721. 35p. NTIS, PC "403/MF AOl. 
This project entails the investigation of deep nuclear spall- 
ation reactions induced by high-energy light particles on complex 
nuclei. Experimental studies involve activation of various medium- 
to heavy-mass targets bombarded by pi mesons, protons, and alpha 
particles. A prime objective is to deconvolve the cascade and 
evaporation steps in the reaction mechanism. Experimentally, then, 
particular emphasis has been placed on spallation products far from 
yield maxima. Irradiations have been performed predominantly at 
the Clinton P. Anderson Los Alamos Meson Physics Facility. Re- 
sults from bombardments of ®Y with 190-MeV 7, 800-MeV pro- 
tons and 720-MeV alphas (SREL) have been nearly completed; 
mass-yield distributions were compared. Pion-induced neutron re- 
moval reactions have been presented for *°Zr and Ru along with a 
serious critique of the final-state charge interaction hypothesis. 
Theoretical efforts are being directed at the evaporative behavior of 
very high-temperature nuclei as determined by the nuclear equation 
of state and how such behavior might become evident in spallation 
processes. In addition, the soft spheres model has been extended to 
consider the significance of nuclear transparency in high-energy 
reactions. 


32984 (DOE/TIC—11133, pp 36-40) High resolution elastic 
scattering. Bilpuch, E.G.; Mitchell, G.E.; Dubendorff, B.; Nelson, 
R.O.; Sales, K.B.; Watson, W.A.; Westerfeldt, C.R. 1979. 

In Triangle Universities Nuclear Laboratory annual report- 
TUNL XVIII, 1 January-31 December 1979. 

The differential cross section for **Zn(p,p) was measured at 
2.60 to 3.26 MeV. Analysis yield 102 s-wave and 46 p-wave reson- 
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ances. The 


is shown. 1 
32985 Octupole modes of oscillation via analyzing power mea- 
surements. Ardouin, D.; er Cizewski, J.A.; Flynn, ER: 
Sunier, J.W.; Alford, P ; Sugarbaker, E. wiry Ke 4 Nantes, 
Nantes, France). Phys. Rev., C; 22: No. See ie ie ee 
Measurements of the analyzing power in 
transfer reactions /sup 70,72/Ge(t,p) have eon carted out This 
region where a shape transition has been previously proposed. 
Contrary to recent ( p,t) results, no strong interference effects 
Re SS OCOD eens See oes Saeae 
been observed. However, a marked difference has been revealed for 
the 3~; octupole transition. A microscopic interpretation of this 
effect is proposed. 


Sa an) = ee Sere 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 32987, 33001 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 32963, 32975, 32980 


$2906 (ANL/PHY—79-4, pp 571-578) Populations of high spin 
(Osaka Univ., Toyonaka, 


in Dy. Wakai, M.; Sano, M. 
Japan). Oct 1979. 
From Symposium on high spin phenomena in nuclei; Ar- 
gonne, ~~ USA (15 Mar 1979). 

The population of *Dy yrast states in compound-nucleus 
reactions was analyzed. Assumptions of the analysis are set forth. 
The calculated Oe app of yrast states in the ™Sn(**S, 4ny) 
reaction at 140 MeV is plotted as a function of the angular momen- 
tum. The theoretical values of the distributions of energy of emitted 
continuum ‘y-rays with El, M1, and E2 multipolarities are shown as 
a function of y energy. 2 figures. (RWR) 


32987 Anomalous optical potential for sub-Coulomb barrier pro- 
tons. Grimes, S.M. (Lawrence Livermore Laboratory, University of 
California, Livermore, California 94550). Phys. Rev., C; 22: No. 2, 
436-439(Aug 1980). 

Measurements of the ( p,n) cross section on targets near 
A= 100 have been previously shown to require a rapid change in the 
imaginary potential with A. Two possible explanations of this behav- 
ior are examined. Since the large values for the absorption are found 
midway between closed shells, it is possible that either collective 
effects or a modulation of the density of intermediate states could 
provide the explanation for this result. Calculations which explicitly 
include the collective states are presented, as are calculations of the 
two-particle one-hole state densities in these nuclei. We conclude 
that both effects play some role in explaining the “anomaly.” 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 32999, 33000, 33013 


Sa ie te pp 125-153) Z=64 shell closure and 
its implications for the yrast isomers in ths A= 150 region. Kleinheinz, 
P. (Kernforschungsanlage, Julich, Germany). Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

Recent spectroscopic results on the energy levels of “*Gd 
are discussed first; these relate to the shell closure at Z=64, viz the 
properties of the 3~ and 2° excitations, as well as the particle-hole 
yrast state energies, bye dh are in good agreement with theoretical 
level energies. It —_- it the *“°Gd yrast levels up to I = 16 are 
proton particle-hole excitations, which can be understood from the 
single-particle iy levels aroung Z = 64 and N = 82. The high- 
spin spectra of the adjacent nuclei "Gd and ‘’Tb were then 
examined; both show the characteristic features of one-parti 
nuclei. For '*’Tb, the level energies can be calculated by use of 
empirical one- and two-nucleon interactions; for '*7Gd such a calcu- 
lation is so far not possible. The study of the two-particle nuclei 
44Sm, '®Gd, and ™“*Dy provided useful structural information on 
the yrast lines in the A = 150 region, viz the frequent occurrence of 
two close-lying levels with — spin and parity, the more than 2 
MeV vi/sub 13/2/ to vf/sub 7/2/ single-particle energy separation, 
and the low excitation energy of the (whi:/2*)o+ state in the Dy 
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nuclei. Whereas the proton effective charge as measured in ‘*Gd 
and '*Dy has about the expected size of 1.5 e, a first result for the 
neutron effective charge extracted from the 16*-—+14* transition in 
Dy gave the unexpectedly large value of e/sub eff/ = 3.6 e. 
From high-spin isomers (I>I/sub grd/ + 10; T/sub 1/2/ > 4 ns) in 
the A = 150 region it was possible in two cases - Gd and ***Dy - 
to characterize the structure of the isomeric sevela and of all yrast 
states in their decays in terms of the spherical shell model. 14 figures, 
1 table (RWR) 


32989 (ANL/PHY—79-4, RP 363-367) Band structure in neu- 
tron-deficient '°°Cd. Beraud, (Universite Lyon, Villeurbanne, 
France); Charvet, A.; Duffait, R.; Elias, N.; Meyer, M.; Genevey- 
Rivier, J.; Treherne, J. Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

Excited states of ‘*Cd were populated by the 
%Mo(!?C,3n)'°Cd reaction at 54 MeV. The dominant feature of the 
level scheme is the occurrence of a cascade of strong stretched E2 
transitions based on the 7/2* first excited state. Spins and parities are 

roposed, and the strengths of the gamma transitions are indicated. 
quasi particle + rotor model reproduced the experimental data 
well. 2 figures. (RWR) 


32990 (ANL/PHY—79-4, pp 377-384) High-spin systematics of 
Z >~ 50 transition nuclei. Fossan, D.B. (Univ. of California, 
Berkeley); Chowdhury, P.; Gai, M.; Garg, U.; Piel, W.R.; Shroy, 
R.E.; Sjoreen, T.P. Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

Several (HI,Xy) reactions were used to study collective fea- 
tures of the high-spin states in odd-mass 127], 4 198Cs, and 
125-127] a, as well as in several related Te and Xe nuclei. The 
emphasis is on the systematics of two collective features observed in 
these measurements: the A J = 1 bands built on low-lying 9/2* 
states, and A J = 2 bands of levels built on low-lying 5/2*, 7/2*, and 
11/2~ levels, which are interpreted as 2dS/sub 5/2/, 1g/sub +, 
and lh/sub 11/2/ quasi-proton states. Eight lifetimes and three 
factors for high-spin isomers are tabulated. 4 figures, 1 table. (RWR 


32991 (ANL/PHY—79-4, pp 385-388) Multiparticle high spin 
excitations in ‘**2SMs2. Pengo, R.; Lunardi, S.; Tischler, R.; Nagai, 
Y.; Broda, R.; Kleinheinz, P. (Kernforschungsanlage, Julich, Ger- 
many). Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

The '“*Sm nucleus was investigated through in-beam studies 
of y's and conversion electrons following the (a,4n) reaction. The 
experiments included y-ray singles angular distribution and two- 

timing measurements, as well as four-paramter ‘yy coinci- 
dence studies. A previously unobserved short-lived isomer of 1.4 +- 
0.3 ns half-life was established. States with spins up to 16 were seen. 
aw —_ level scheme is presented and discussed. 2 figures. 

) 


32992 SANL/PHY—79-4, pp 389-391) Decay of the I ~ 20 
isomer in ‘*°Gd. Broda, R.; Kleinheinz, P.; Lunardi, S.; Blomqvist, J. 
(Kernforschungsanlage, Julich, Germany). Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

High-spin states in Gd populated in the decay of a 4-ns 
iosmer at 8916 keV are exhibited and compared with results of a 
shell-model calculation. Spins and meg are shown, and relative 
transition strengths are indicated. 1 figure. (RWR) 


32993 ag he ag pp 393-395) Yrast states in the two- 
neutron nucleus ‘“*;,Gd 84, Lunardi, S.; Ogawa, M.; Maier, M.R.; 
Kleinheinz, P. (Kernforschungsanlage, Julich, Germany). Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

Results of an (a,5n) in-beam study of '*Gd are presented. 
Spins and parities were determined. Shell-model configurations are 
indicated and discussed. | figure. (RWR) 


32994 (ANL/PHY—79-4, pp 397-400) Particle plus octupole 
isomers and multiparticle yrast states in Madey and '*¢;Tbes. 
Broda, R.; Kleinheinz, P.; Daly, P.J.; Behar, 
(Kernforschungsanlage, Julich, Germany). Oct 197: — 

From Symposium on high spin phenomena in nuclei; Ar- 

one, IL, USA (15 Mar 1979). 

In-beam y-and e- experiments were carried out with (a,7n) 
and (a,8n) reactions on a *'Eu target. Conversion electrons were 
measured in beam. The resulting level schemes are shown with J/ 
sup m/ assignments. The first excited states of both nuclei are 
isomeric, and their deexcitation transitions are of M2/E3 character. 
The existence of a long-lived yrast isomer in '**Tb above 5 MeV is 
indicated. Experimental results are compared with results of a shell- 
model calculation. 2 figures. (RWR) 


; Blomqvist, J. 
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NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 32983, 33009 


32995 (ANL/PHY—79-4, pp 429-433) Linear polarization for 
continuum y-rays. Beck, F.A.; Bozek, E.; Byrski, T.; te We = 
Merdinger, J.C.; Schutz, Y.; Styczen, i; Vivien, iP. (CRN 

ULP, Strasbourg, France). Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

The linear polarization of the continuum y-ray spectrum 
following neutron emission was measured in two different systems: 
149Ce + %O —, 2Dy at 89 MeV and ‘*Nd + *O — Er at 76 
and 85 MeV. A three-Ge(Li) Compton polarimeter was used. For 
both nuclei the linear polarization observed for high-energy ‘y-rays 
was zero within experimental error. The polarization increased with 
decreasing energy to a maximum around 500 keV, then fell and 
became negative around 300 keV. 2 figures, 1 table. (RWR) 


32996 (ANL/PHY—79-4, pp 435-441) Measurement of the 
linear polarization of continuum gamma-rays from (*?S,xn) reactions. 
Trautmann, W.; Sharpey-Schafer, J.F.; Andrews, H.R.; Haas, B.; 
Hausser, O.; Taras, P.; Ward, D. (Atomic Energy of Canada Ltd., 
Ontario). Oct 1979. * 

tom Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

The continuum +-radiation feeding high-spin yrast states in 
oblate SIDy, 182Dy and prolate %**Er nuclei produced in 
(*?S,xn) reactions at 150 MeV was investigated. The angular distri- 
bution coefficient and linear polarization as derived from the meas- 
ured spectra are shown. In the Er nuclei the dominance of stretched 
E2 transitions is clearly demonstrated. For the Dy nuclei a similar 

ttern is observed for E/sub y/ > 1 MeV; at lower energies, 

jowever, a rather small anistropy and polarization are found, and 
the absence of a strong collective E2 component is apparent. The 
contrasting character of the pre-yrast y-decay in the two kinds of 
nuclei is clearly seen in the continuum results: intensity and linear 
polarization of the continuum after subtraction of contributions of 
discrete lines are plotted. 3 figures. (RWR) 


32997 (ANL/PHY—79-4, pp 527-534) Competition between *Be 
massive transfer and a-transfer in ‘*C reactions on '}°°Mo, '*Te, and 
154Sm. Zolnowski, D.R.; Cala, S.E.; Kahler, A.C.; Yamada, H.; 
Sugihara, T.T. (Texas A&M Univ., College Station). Oct 1979. 
From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 
Coincidence studies were performed between a particles and 
La ys observed in the '*C bombardment of Mo and ™*Te at 85 
eV and of **Sm at 85, 109, and 155 MeV. Representative a and y 
spectra are shown. The y-ray intensities for observed transitions in 
several of the residual nuclei are tabulated. The massive transfer 


ee show little or no side feeding to yrast states with spins as 
igh as 8 or 10. The relative cross sections for *Be massive transfer 
and a transfer were estimated. The ratio of y-ray intensities obtained 
90° out of the reaction plane to those obtained in the plane was 


measured for the *C + '*Sm system at 85 MeV. 2 figures, 2 tables. 
) 


(RWR 


32998 (BNL—28166) Low p/sub T/ inclusive production in 
hadron-nucleus collisions. Barton, D.S. (Brookhaven National Lab., 
Upton, NY (USA)). 1980. Contract AC02-76CH00016. 15p. (CONF- 
8006108—1). NTIS, PC A02/MF AOl1. 

From 11. international symposium on multiparticle dynamics; 
Bruges, Belgium (22 Jun 1980). 

New experimental results on the A dependence of inclusive 
hadron scattering are described with emphasis on the projectile 
fragmentation region. The experiment measured h + A — h’ + x, 
where h was 7r*, K*, or p; h' was 7*~, K*~, or p; and A, the nuclear 
target, was C, Al, Cu, Ag, or Pb. The experimental apparatus 
consisted of the Fermilab M6E beam line and the Single Arm 
Spectrometer Facility. An incident beam of 100 GeV/c was used; 
the production of fast h’ was measured over the transverse momen- 
tum range from 0.18 to 0.5. Invariant cross sections are presented 
and fitted to a power law function in A. For all channels, increasing 
attenuation as a function of A is seen. Fitted values of fragmentation 
functions of spectator and wounded quarks are shown for pion- 
induced reactions. 8 figures. (RWR) 


32999 (LA—8407-PR, pp 42-47) Observation of isobaric analog 
states in (7r*,7r°) reactions. Jun 1980. 

In Medium-energy physics program. Progress report, August 
1-October 31, 1979. 

a° spectra from the (7* ,7°) reaction on targets from p to 
26Pb are shown for — ranging from 70 to 200 MeV. 
measurements constitute the first observation with pions of IAS in 
heavy nuclei. The energy dependence of the 7~ p — 7°n differential 
cross section and the A dependence of the 0° cross section for (7*, 

m°) reactions to isobaric analog states are also plotted. 6 figures. 


(RWR) 
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Observation of resonances in *Zr( 
p,n)*°Nb. Bainum, D.E.; rt, J C.D.; Horen, D.J.; 
Foster, C.C.; Greenfield, M . Gostding, C.A. (Ohio University, 
Athens, Ohio 45701). W-7405-ENG-26. ys. Rev. Lett.; 44: No. 26, 
1751-1754(30 Jun 1980). 

Neutron pope from ae »n)*Nb at E/sub p/=120 MeV 
are measured in the angular range 0°-25°. Three giant resonances are 
seen and are interpreted as the T=4 and T=5 components of the 
Gamow-Teller strength and an El resonance. Gamow-Teller matrix 
—— are extracted, and a large part of the expected strength is 
found. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 32986, 33039, 33041, 33050 


33001 es pp 551-557) Description of high spin 
states in the N = 82 region. Ploszajczak, M.; Faessler, A. (Kernfors- 
chungsanlage, Julich, Germany). Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

The structure rotating rare earth nuclei is discussed. Results 
of cranking Hartree-Fock calculations at I = 30 and 50 h-bar for 
these nuclei are shown. Experimental and theoretical energies of 
yrast levels are compared for “*Gd and **Dy. 3 figures. (RWR) 


33002 (ANL/PHY—79-4, pp 554-563) Particles-plus-rotor 
model description of two quasiparticle bands in ‘Er. Neergard, K. 
(Niels Bohr Institute, Co: en, Denmark). Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

The basic wave functions and Hamiltonian are described. 
Energy-level density is discussed, and odd-parity levels are plotted. 1 
figure. (RWR) 


33003 (ANL/PHY—79-4, pp 579-586) E2-transition rates of the 
rotational member. Sano, M.; Wakai, M. ( Osaka Univ., 
Toyonaka, Japan). Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

Experiments have shown that the moment of inertia in the 
ground-state rotational band increases dramatically as high-spin 
members of the band are reached. One can attribute this increase to 
the change in the moment of inertia that accompanies a phase 
transition from a superfluid state to a normal one. In the case of the 
phase transition, one would expect that reduced E2-transition prob- 
abilities between states in different phase should be hindered. This 
work provides an estimate for deviations from the rotational values 
by taking into account the two important non-adiabatic effects of 
Coriolis ——— and centrifugal stretching. The angular momen- 
tum dependence of the energy gap parameter is calculated by use of 
a procedure of the Hartree-Fock-Bogoliubov theory. The Hartree- 
Fock-Bogoliubov equation is solved self-consistently by using the 
perturbation method. The moment of inertia is obtained by the 
cranking model with account of the second order of the Coriolis 
force. A calculation of the reduced E2-transition tage, Me is 
approximately carried out by use of the angular momentum projec 
tion method. Numerical results are obtained for *Dy and ™*Er. 1 
figure. (RWR) 


33004 (ANL/PHY—79-4, pp 587-589) Possible involvement of a 
second aligned band in the backbending in ***Dy. Peker, L.K.; Hamil- 
ton J.H. (Brookhave National Lab., Upton Long Island, NY). Oct 


1979 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

The observed backbending of the yrast band in ***Dy has 
been interpreted as a result of the crossing of one Stockholm 
rotation-aligned band SB (produced by a n(i/sub 13/2/)*(sub b/ = 
/sub Io/) max-configuration) with two K = 0* bands (the ground 
rotational band, GRB, and a §-vibrational band) with odie 
weak mixing. A careful, separate analysis of the assigned GRB and 
the SB in **Dy was carried out. The analysis indicates there is a 
second aligned band. 2 figures. 


33005 (ANL/PHY—79-4, pp 591-592) Effect of strong mixing of 
Stockholm aligned bands with ground rotational bands in even-even 
nuclei. Peker, L.K.; Hamilton, J.H. (Brookhaven National Lab., 
Upton Long Island, NY). Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

In the rotational alignment model, the aligned even spin- 
parity band (SB;), produced by configurations (j = 9/2)? with 
maximal alignment of both particles along the axis of rotation, has 


the lowest energy and the maximal intrinsic angular moment Ip; = 
I/sub SB (w)-I/sub aaa. All of the other aligned superbands, 
SBz, SBs, etc., produced by the same configurations with positive 
ity or by other BS 82. in we Sees Pee 

(NPB) and anes ia one parity have smaller ali a 
bub OV, 6. bn( SB 4 


Prog | and have smaller 
a(S). Ho yap oa te oe is true only if the mixing of 

mixing can strongly decrease the ae 
be eft’ of gE" An analysis of the observed GRB, SB:, possible 

a oe SB, and aligned NPB’s with even and odd spins in 
there is small of the GRB and SB,, confirm the 
expectation that eee and Io:(SB;)>Ib(NPB). However, 
the Rd pon aph for the creme aga SBz and the negative- 
ity are predicted in **Dy, where strong of 
fares (RWR) is observed, e.g. lox(SB;) < loe(SBs and NPB). 2 


NUCLEAR REACTIONS AND SCATTERING 


fusion. Wu, J.R.; Lee, I.-Y. (Physics Division, Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37830). W-7405-ENG-26. Phys. 
Rev. —_— 45: No. 1, 8-10(7 Jul 1980). 
A two-step-reaction model calculation based obs projectile 
fragmentation (first step), preequilibrium emission, and evaporation 
emission (second on de form to describe the particle-particle 


cnaular 00 

tile-induced reactions. The model gives a good 
production of fast projectilelike a les pane hea b 
plete fusion for reactions *°Gd(?*C,axn)/sup 168-x/Er at 
dent energies. 


corte 


NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, EXPERIMENTAL 


RADIOACTIVE DECAY 


33007 Search for a-decay ~~ 
nuclei. Vrba, J.A.; 
Gross, E.E.; Cleary, T. “ttemicy’ DCs Hi rford, E.V. (The 
peng of Tennessee, Knoxville, Tennessee 37916). Phys. Rev., C; 
22: No. 2, 755-766(Aug 1980). 

sing a decay-in-flight technique, a search for 1—100 nsec a 
decay has been conducted in a variety of rare earth nuclei made in 
energetic heavy ion reaction. Assuming spherical rigid rotation and 
a particle formation factors similar to those of the ground state, this 
lifetime range corresponds to nuclear spins of 30 —50 h-bar where 
very high spin isomerism has been predicted theoretically. No evi- 
Senne fe @ teean vein Ganeeel. a decay cross section limits are set 
for 14 systems in which high spin isomers (I> 10 h-bar) are known 
with lifetimes in the range Sealed. Com parison to theoretical total 
cross sections allows a-branching ratio Sulamnwwens 


high spin isomers in rare earth 
; Guidry, M.W.; Neese, R.E.; 


ENERGY LEVELS AND TRANSITIONS 


REFER ALSO TO CITATION(S) 32951, 32988, 32996, 33007, 
33019, 33039 


33008 (ANL/PHY—79-4) Symposium on high spin phenomena 
in nuclei. (Argonne National Lab., IL (USA)). Oct 1979. Contract 
W-31-109-ENG-38. 613p. (CONF-790323—). NTIS, PC A99/MF 
AOl. 


From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

Separate abstracts were prepared for 44 of the papers given at 
this symposium. Six other papers have already been cited in ERA; 
these rs can be located by reference to the entry CONF-790323 
- in the Report Number Index. (RWR) 


33009 (ANL/PHY—79-4, pp 95-124) Yrast traps and very high 
spin states in the N ~ 82 region. Khoo, T.L. (Argonne National 
Lab., IL). Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, ~ USA (15 Mar 1979). 

properties of discrete high-spin states at or _— the yrast 

line are by dane 2 A possible general relation between the —- 
and spins of yrast states and the question of whether 
are induced by large angular momentum are considered. 
sis is on particle alignment along a symmetry axis. The yrast 
expected from different modes of motion are shown. ‘igh-spin 
isomers found in bombardment of Sn and Te by **S are tabulated. 
The occurrence of high-spin isomers provides a valuable experimen- 
tal tool for studying by delayed coincidence methods states of even 
higher spin, which eventually decay into the isomer; use of this 
technique is described. — from the '*Sn (*S, xn) reaction are 
shown, and detailed level schemes (J, 7, multipolarity, lifetime) are 
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presented for **'Dy and ***Dy. Plots of energy vs I(1+ 1) are given 
and interpreted for these nuclei. 13 figures, 1 table. (RWR) 


33010 (ANL/PHY—79-4, pp 401-402) Yrast states in the four- 
particle nucleus '°°s;Tbss. Broda, R.; Ogawa, M.; Kleinheinz, P.; 
Sheline, R.K.; Richter, L. (Kernforschungsanlage, Julich, Germany). 
Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

The yrast states of the odd-odd nucleus “°Tb were investi- 
gated through the '**Eu (a,5n) and '°*Ce('*O,p3n) reactions. The 
resulting level scheme is shown. Spin assignments are based on 
conversion-electron data and y-ray angular distribution results. 1 
figures. (RWR) 


33011 (ANL/PHY— 79-4, pp 403-405) Converson electron and 
life time measurements in ‘°°s¢Dys,. Lunardi, S.; Ogawa, M.; Backe, 
H.; Piiparinen, M.; Nagai, Y.; Kleniheinz, P. (Ke orschungsanlage, 
Julich, Germany). "Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

18°Dy was studied in (a,6n) and **Ce(**O,4ne~ ) experiments. 
Firm spin-parity assignments were made for states with spins as hi, 
as 20°. Lifetimes of 1.7 +- 0.2 and 1.1 +- 0.3 ns were established for 
levels at 4.57 and 3.03 MeV, respectively. The f/sub 7/2/ neutron 
effective quadrupole transition charge was determined to be 3.6 +- 
0.2 e. Proposed configuration assignments are indicated on the level 
scheme. | figure. (RWR) 


33012 (ANL/PHY—79-4, pp 407-411) Yrast isomers in 
51¢¢Dyss. Piiparinen, M.; Kleinheinz, P.; Lunardi, S.; Backe, H.; 
Blomgvist, J. (Kernforschungsanlage, Julich, Germany). Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

‘81Dy was studied in *Gd (a,5n) and **Ce("*O,3ne™ ) reac- 
tions. Three isomeric haif-lives were extracted from yy coincidence 
data: 15 +- 3 ns (for the 6.03-MeV, 49/2 state), 5.5 +-1.0 ns (for the 
4.90-MeV, 41/27 state), and 1.3 +- 0.6 ns (for the 2.96-MeV, 27/27 
state). The level scheme is presented and discussed; spins, parities, 
shell-model configurations, and some transition multipolarities are 
indicated. 2 figures. (RWR) 


33013 (ANL/PHY—79-4, pp 421-428) Determination of the ex- 
citation energy of high spin isomers. Bjoernholm, S. (Niels Bodr Inst., 
Risoe, Denmark); Borggreen, J.; Christensen, O.; Del Zoppo, A.; 
Herskind, B.; Pedersen, J.; Sletten, G. Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

The sum spectrometer technique to study delayed radiation is 
discussed. Results on half-lives and isomer excitation energies are 
presented for 14Gd, 47Gd, 148Tp, 151Dy, 82Dy, 149- 153Ho, 181Er, 

S2Er, Er, and ‘Er. 2 figures, 1 table. tRWR) 


33014 (ANL/PHY—79-4, pp 443-445) High spin band structure 

in Yb, Beck, F.A.; Bozek, E.; Byraski, T.; Gehringer, C.; Mer- 
> Tees, J.C.; Schutz, Y,; Styczen, J.; Vivien, LP. (CRN and ULP, 
Strasborg, France). Oct 1979, 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

States in *°Yb were populated in the '**Sm('®O,4n) reaction 
at 90 to 110 MeV. The deduced level scheme is presented. Levels up 
to 30° were seen; two side bands were also found. The data for the 
transitions within the bands are consistent with stretched E2 decay. 1 
figure. (RWR) 


33015 (ANL/PHY—79-4, pp 447-453) High spin states in neu- 
tron rich rare earth nuclei. Bohn, H. (Technical Univ., Munich 
Germany); Faestermann, T.; Feilitzsch, F.V.; Kienle, P.; Sunyar, 
A.W.; Emling, H.; Fuchs, P.; Grosse, E.; Schwalm, D.; Woller- 
sheim, H.J. Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

206 Ph multiple Coulomb excitation was used to investigate 
17Er, ‘Hf, and “*°Hf. Bombarding energies between 4.7 and 5.4 
MeV/A and a aa gamma coincidence technique were used. 
Gamma spectra for ‘Er and '°Hf are shown, and the dependence 
of the moment of inertia on the rotational frequency is plotted for 
the nuclei studied (and '*Hf). 3 figures. (RWR) 


33016 (ANL/PHY—79-4, pp 455-461) Backbending in **W. 
Dracoulis, G.D.; Walker, P.M. (Australian National Univ., Canber- 
ra). Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

The *Er('*C,4n)'"*W reaction at 66 MeV was used to 
populate high-:, states. The assignment of transitions to 'W was 
made primarily the basis of y-y coincidence measurements. 
Several transitions between high-spin states are discussed. The 
moment of inertia curves for the yrast bares in the tungsten isotopes 
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and shown, are the high-spin behavior in these isotopes is summa- 
rized. 2 figures. (RWR) 


33017 Nuclear data sheets for A=152. Baglin, C.M. (Wright 
Nuclear Structure Laboratory, Yale University, New Haven, Con- 
necticut 06520). EY.76-C-02-3 3074. Nucl. Data Sheets; 30: No. 1, 1- 
169(May 1980). 

Experimental data available prior to September 1979 for 
decays of or reactions leading to A= 152 nuclei have been evaluated 
and summarized. This evaluation was edited for computer reproduc- 
tion by M. J. Martin from the more complete evaluation peeperet by 
C. M. Baglin and available from the latter as Internal Report #66, 
Wright Nuclear Structure Laboratory, Yale University. 


MOMENTS AND SPIN 


33018 (ANL/PHY—79-4, pp 255-283) Magnetic and quadrupole 
moments of high spin states. Haeusser, O. (Atomic Energy of Canada 
Ltd., Chalk River, Ontario). Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

The emphasis of the paper is on the prospects for obtaining 
moments of static high-spin states, rather than on the presentation of 
a catalog of results. The first part shows that recent developments in 
the use of transient magnetic fields have made it possible to obtain g 
factors for states with lifetimes shorter than 1 ps and, for the first 
time, g factors of collective high-spin states. The second part is 
concerned with high-spin yrast states characterized by the alignment 
of the spins of single-particle orbitals. It is demonstrated that mag- 
netic and quadrupole moments play a unique role in determining the 
quasi-particle structure and deformation of long-lived yrast traps. 
Moments of inertia and g factors are shown for ' Yb, '”? Yb, and 
1™#Yb, as are t level energies, g factors, and static quadrupole 
moments for '**Dy. 15 figures, 1 table. (RWR) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 32997, 33015, 33024, 33025 


33019 (ANL/PHY—79-4, pp 311-334) Spectroscopy for non- 
equilibrium processes in heavy-ion reactions. Sugihara, T.T.; Zol- 
nowski, D.R.; Kahler, A.C.; Yamada, H. (Texas A & M Univ., 
College Station). Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

The use of nonequilibrium reactions as a means to probe high- 
spin pao in heavy-ion reactions is discussed. The massive- 
transfer process appears to have useful applications in spectroscopy 
because the reaction tends to filter out lower-spin events. Some 
recent results on *N + ™°Tb, “*N + ‘Sm, and *C + Sm 
reactions are shown, and the reaction mechanism is addressed. 
Predictions of the Blann pre-equilibrium model are compared quali- 
tatively with the experimental results. 11 figures, 2 tables. (RWR) 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 33049 


NUCLEAR PROPERTIES AND REACTIONS, A=190-219, 
EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 33025, 33029 


33020 (ANL/PHY—79-4, pp 463-468) Quadrupole moments of 
the 12° states in ?°°Pb and 7° Pb. Mahnke, H.E. (Suny-Stony pee, 
New York, NY); Dafni, E.; Sprouse, G.D.; Alexander, T.K.; 
drews, H.R.; Haeusser, O.; Taras, P.; Ward, >. Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

Hg was used as a host to measure the St oar interaction 
of the 12* (i/sub 13/2/)~? isomeric states of 7°Pb and ?°*Pb. The 
states were populated and aligned by the (sup A-2Hg/ (a,2n)/sup A/ 
Pb reaction at 33 MeV. The quadrupole modulation was measured 
with the standard perturbed angular distribution method. The modu- 
lation spectra for the 12* states observed at T = 202K are shown. 
Results on the lifetimes, B(E2) values, and quadrupole moments of 
the 12* states are tabulated. 2 figures, 1 table. (RWR) 


33021 (ANL/PHY—79-4, pp 469-476) ton states in 7° At 
and systematics of the odd-proton *°* *'*At isotopes. Sjoreen, T.P. 
(Indiana Univ. Cyclotron Facility, Bloomington); Fossan, D.B.; 
Garg, U.; Neskakis, A.; Poletti, A.R.; Warburton, E.K. Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 
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High-spin states in ™*At were populated with the 
197 Au('7C,4n) reaction at 77 MeV. In-beam y-ray measurements 
with Ge(Li) detectors of y-ray excitation veo y-Y coinci- 
dences, ‘y-ray angular distributions, and pulsed beam~y timing were 
made to establish a decay scheme, level energies, J/sup 7/ assign- 
ments, ‘y-ray multipolarities, and isomeric lifetimes. The energy-level 
scheme is presented; evidence for two isomeric states is noted. The 
yrast levels of the odd-mass At isotopes are discussed at some length. 
3 figures. (RWR) 


33022 Muonic isomer shift of the first excited 2* state in ?*Pb. 
Hoehn, Yet Shera, E.B.; Wohlfahrt, H.D. (Los Alamos Scientific 
Labora ry, Los Alamos, New Mexico 87545). Phys. Rev., C; 22: No. 
x 678-680,Aug 1980). 

Evidence of the excitation of the 899-keV 2* state in muonic 
20*Pb has been obtained. The isomer shift of the nuclear E2 ground- 
state transition is found to be -1.98 +- 0.16 keV, a value that is in 

ent with interpretation of the first excited state as a 
volume-conserving one-phonon quadrupole vibration. 


MOMENTS AND SPIN 
REFER ALSO TO CITATION(S) 33020 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 32998 


33023 (ANL/NDM-—51) Measured and evaluated neutron cross 
sections of elemental bismuth. Smith, A.; Guenther, P.; Smith, D.; 
Whalen, J.; Howerton, R. (Ar, cy National ss. IL (USA)). Apr 
1980. Contract W-31-109-ENG-38 90p. NTIS, PC AOS/MF A011. 

Neutron total cross sections of elemental bismuth are meas- 
ured with broad resolution from 1.2 to 4.5 MeV to accuracies of = 
1%. Neutron-differential-elastic-scattering cross sections of bismuth 
are measured from 1.5 to 4.0 MeV at incident neutron energy 
intervals of ~ < 0.2 MeV over the scattered-neutron angular range 
= 20 to 160 deg. Differential neutron cross sections for the excita- 
tion of observed states in bismuth at 895 +- 12, 1606 +- 14, 2590 +- 
15, 2762 +- 29, 3022 +- 21, and 3144 +- 15 keV are determined at 
incident neutron energies up to 4.0 MeV. An optical-statistical model 
is deduced from the measured values. This model, the present 
experimental results, and information available elsewhere in the 
literature are used to construct a comprehensive evaluated nuclear 
data file for elemental bismuth in the ENDF format. The evaluated 
file is particularly suited to the neutronic needs of the fusion-fission 
hybrid designer. 87 references, 10 figures, 6 tables. 


33024 (ANL/PHY—79-4, pp 511-518) Competition between 
decay modes of high-spin compound nuclei produced in *Li-induced 
fusion. Vigdor, S.E.; Karwowski, H.J.; Jacobs, W.W.; Kailas, S.; 
ow P.P.; Soga, F.; Yip, P. (Indiana Univ., Bloomington). Oct 
1979. 


From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

Absolute integral cross sections for fission, proton evapora- 
tion, a-particle evapoartion, and neutron emission from compound 
nuclei formed in the bombardment of **'Ta, **Pt, '**Pt, '®?Au, and 
26Pb by ®Li beams were measured at lab energies of 75, 85, and 95 
Mev. The total fusion cross sections were also determined. Complete 
fission-fragment angular distributions exhibit a clear symmetry about 
theta/sub cm/ = 90°. The evaporation peaks were clearly discerned 
in the Z = 1 and Z = 2 spectra. Statistical-model calculations of the 
fission cross section and anisotropy for *Li + '*’Au at 94.5 MeV 
illustrate the sensitivities to multichance fission and to the assumed 
diffuseness of the spin distribution in the compound nucleus. 4 
figures. (RWR) 


33025 a pp 519-526) Multiplicity of K x rays 

emitted in ( Li,xn) reactions. Karwowski, H.J. (Indiana Univ., Bloo- 

7 on); Vigdor, S.E.; Jacobs, W.W.; Kailas, S.; Singh, PP. Soga, 
loughe, W.D. Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

The first direct measurements of K x-ray multiplicities follow- 
ing fusion reactions are reported. Such measurements provide an 
important new tool in the determination of absolute evaporation- 
residue cross sections and the investigation of nuclear transition 
multipolarities in high-multiplicity gamma cascades. The mean K x- 
ray multiplicity, <M/sub K/>, was measured for (*Li,xn) reactions 
induced on '*'Ta, Pt, 1*7Au, '*Pt, and 7°*Pb at energies of 75, 85, 
and 95 MeV (lab). The measurements were made by two independ- 
ent techniques, involving detection of coincidences between K x 
rays and y rays, or two (or three) K x rays, from the xn pr roducts (of 
atomic number Z/sub t/ + 3). Representative x-ray ("**Pt, Au) 
and y-ray ('*7Au) spectra are shown. <M/sub K/> values and 
cross sections are tabulated. 2 figures, 2 tables. (RWR) 





“S" 


33026 (LA—8497 po pp 24-26) 1} ion double-charge-exch 

veaeen nee Jun i gl 
um-en? rgy physics progr am. Progress rt, A 

1-October 31, 1979. ewer ion 

Astatine forma tion cross sectio ns for m* and a” bombard- 

ments of *°*Bi at 1(X) and 300 MeV are reported. In addition to 

reactions of the typ: ”°Bi(z*,7~ xn) /sup 209-x/At, there may be 

pe nee contributions due to secor idary processes, in which the 

incident pion interacts; with the target nucleus to cause energetic a 
and/or *He formatic) n. These secoridaries may then lead to At 
yy Ay Leeman like *° Bi(a,xn) or ®°Bi(?He,xn). 1 
le. 


33027 (LA-UR—-8 0-1920) Cross section and analyzing power in 
the ?*Pb(—+t,p) ?*Pb( +t") reaction. .slford, W.P.; Boyd, R.N.; Su- 
, E.; deBoer, I 7.; Brown, R..F.; Flynn, E.R. niversity of 
estern Ontario, Lonc lon (Canada) ; Ohio State Univ., Columbus 
(USA); Colorado Univ ’., Boulder (1JSA); Los Alamos Scientific 
Lab., NM (USA)). 198 0. Contract \W-7405-ENG-36. 4p. (CONF- 
800824—12). NTIS, PC A02/MF AO 1. 
From 5. internati onal sympos ium on polarization p) 
in nuclear physics; Santa Fe, NM, U'SiA (11 Aug 1980). 
Cross sections an d analyzing ; powers were measured in the 
296 Pb(—t,p) 2°8Pb reactic n leading ‘to the 4~, 5~ states of the (p/sub 
1/2/~* g/sub 9/2/) doublet. Stand .ard DWBA calculations repro- 
duce the cross section bu 't not the ¢ inalyzing power for the 5~ state. 
The opposite is true for .a sequenti al transfer (t,d) (d,p) calculation 
for the 4~ state. 1 figure, 1 table. 


33028 20°Bi(*He,d)?° Po and **°Bi(*He,t)”°Po reactions and 
some matrix elementsof th? residus 1] interaction. Groleau, R.; Lan- 
ford, W.A.; Kouzes, R. (A.. W. W right Nuclear Structure Labora- 
tory, Yale University, New hdaven, Connecticut 06520). EY-76-C-02- 
3074. Phys. Rev., C; 22: No. 2, 440-4 55(Aug 1980). 

The (*He,d) and (*He,#) sin gle proton transfer reactions on 
28Pb and ”°°Bi were studied using 30 and 40 MeV He beams. The 
outgoing reaction products were : djetected by a position sensitive 
proportional counter in the focal p] ane of a quadrupole~ 
spectrometer. The resolution varie :d between 10 and 14 keV full 
width at half maximum. Using the : ratio of cross sections for the 
(*He,d) and (*He,t) reactions to dei ‘ermine | transfers, 
factors for the reactions on 7*Bi ha ve been measured relative to the 
transitions to the single-particle s tates observed in reactions on 
2°8Pb. Sum rules are applied and : jiagonal matrix elements of the 
effective interaction between valenc e protons around the **Pb core 
are deduced. The matrix elements : >btained from empirical interac- 
tions and from realistic calculations are compared to these extracted 
matrix elements. 


33029 20¢Pb(n,n'y)?°*Pb reactic n. Dawson, W.K.; Green, P.W.; 
Hooper, H.R.; Neilson, G.C.; Shepp iard, D.M.; Siefken, H.E.; Smith, 
D.L.; Davidson, J.M. (Nuclear Res earch Center, The University of 
Alberta, Edmonton, Alberta T6G ‘ 2N5, Canada). Phys. Rev., C; 22: 
No. 2, 928-932(Aug 1980). 

The excited states of ™ “Pb were. studied using the 
2*Pb(n,n’y) reaction. Gamma-ray excitation functions and angular 
distributions were recorded using a small-sample technique. Previ- 
ously unreported ®*Pb levels were : observeci at 1605 +- 1, 1682 +- 
1, 1762 +- 1, 1873 +- 1, and 2276 +- 3 keY excitation. The spins of 
the levels at 1682, 1762, 1873, and 2276 ke.V are J=1, 2, or 3~. The 
spin and parity of the 16015 keV le -vel is limited to J/sup #/=3* or 
4*. Multipole mixing ratios were measured for sev transitions 
where the initial and final state spins and parities were firmly 
established from previous work. 


33030 Absolute neutron captw re yield calibration. Macklin, R.L.; 
Halperin, J.; Winters, R..R. (Oak } Ridge National Lab., TN (USA)). 
Nucl. Instrum. Methods; 1.64: No. 1 , 213-214(1 Aug 1979). 

The saturated resc»nance tec thnique i is applied more accurately 
(<0.5% standard deviation) and e fficieritly by fitting to the shape of 
the 4.096 eV **’Au(n, y) peak by a least -squares procedure. 


SPONTANEOUS AND INIDUCCED FISSION 
REFER ALSO TO CIT.4TION(S) .3302'4 


NUCLEAR PROPERT.IES AND RE ACTIONS, A=220 AND 
ABOVE, THEORETIC. AL 


ENERGY LEVELS AIND TRANSIT IONS 
REFER ALSO TO CIiATION(S) 33( 136 


SPONTANEOUS AN)D INDUCED FISSION 


33031 (LA—8298-PR, pp 16-21): Delayed neutror, data and cal- 
culations. England, T..R.; Wilson, W.1 3.; Whittemore, "N.L. Mar 1980. 
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In Applied nuclear dai ‘a research and d ew/2lopment. Progress 
report, October 1-December 3'1, 1979. 

Half-lives and emissio n probabilities are: tabulated for 105 
delayed neutron precursors, :ilong with delay ed-neutron multiplic- 
ities for 20 yield sets in ENDF, /B-V. Calculatec | 11/sub d/-bar spectra 
for fast fission of *5U and ***Pu are showin. 2 figures, 3 tables 

) 


(LA—8418-PR, pp 14-21) Steady-st at:e transfer tables for 
yed photons from fission. La Bauve, R.J.; Gi2corge, D.C. Jun 1980. 

In Applied nuclear data research and development. Progress 
report, January 1-March 31, 198 0. 

Steady-state transfer tables were prepziwied for delayed pho- 
tons from fission in the BUGiL E multigrouy > structure. Tabulated 
results are given for thermal fission of 7*°U, ***U, 7°°Pu, and ***Pu, 
fast fission of Th, 7°U, **U,, and *°Pu, and 14-MeV fission of 
235) and *°*U. Several tests anc! comparisor is were made to check 
the validity of the results. 10 figures, 12 tables . (RWR) 


33033 Muon-induced fission as a probe for fission dynamics. 
Maruhn, J.A.; Oberacker, V.E.; Maruhn-Re zwani, V. (Department 
of Physics & Astronomy, Vand:2:"bilt Univer sity, Nashville, Tennes- 
see 37235). W-7405-ENG-26. J?hiys. Rev. L ett; 44: No. 24, 1576- 
1579(16 Jun 1980). ’ 

Fission of 4?Pu induced '>)’ radiation’ less muonic transitions is 
studied. By solving the time-dep 2ndent Sc hroedinger equation for 
the muonic wave function in am ¢ ixially syr nmetric spatial grid, one 
finds an observable dependence wf ‘the muo’ nic final state: both in the 
localization of the muon and its excitatic»n probability: on fission 
dynamics. More refined studies sh: ould allo w one to extract informa- 
tion about the friction coefficient i 1 fission . 


NUCLEAR PROPERTIES ANI) REACTIONS, 
A=220 AND ABOVE, EXF 'ERJ MENTAL 


RADIOACTIVE DECAY 


33034 Half-life of °°Th. Mez idows, J.W.; Armani, R.J.; Callis, 
E.L.; Essling, A.M. (Argonne Ne itional Laboratory, Argonne, IIli- 
nois 60439). W-31-109-ENG-38. Phys. Rev., C; 22: No. 2, 7 
754(Aug 1980). 

e half-life of °Th was measured by the specific activity 
method. Alpha counting was done _ in a low geometry counter whose 
geometry factor was calculated fr: >m its dimensions. Sample weights 
were determined by isotopic dilut ion. Measurements were made on 
four isotopic mixtures ranging fror n 0.383 to 99.52% **°Th. The half- 
life is 75381 +- 295 years. 


ENERGY LEVELS AND TRAN SITIONS 
REFER ALSO TO CITATION(S) 32951 


33035 (ANL/PH Y—79-4, pr » 477-485) Vibrational modes in 
232Th from heavy-ion Coulomb exci tation. Briancon, C.; Lefebvre, A.; 
Libert, J.; Thibaud, J.P.; Walen,. R.J. (Centre de Spectrometrie 
Nucleaire, Orsay, Francie). Oct 197 9. 

From Symposium: on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 979). 

The gamma spectrum coinc ident with the scattered particles 
in Coulomb excitation of ***Th by 450-MeV Kr ions is shown first. 
Then the moments of inertia of th: > ground and octupole bands are 

loted in the usual way as «\ functii »n of the square of the rotational 
requency to display the backbem jing behavior. The apparent in- 
crease of the moments of inertia ir 1 the negative-parity bands, with 
respect to the ground-state band, arises from the strong Coriolis 
coupling between the K = 0 - 3” states off the octupole multiplet, 
leading to the concentration of th e B(E3) strength on the lowest 
octupole band. Ratios of E2 transiti 9n energii:s of the negative-parity 
and ground-state bands are shown. ' The level energies of the ground- 
state band, as well as the K -= 0°, K = 0*, ‘K = 2* side bands, are 
tabulated. The results are als\> summarized iin a plot of moments of 
inertia vs (h-bar w)*. 4 figures, 1 tat le. (RWR)) 


33036 (ANL/PHY—79-4 , pp 487-493) Rotational bands in **°U 
with rotor-plus-qu: isipairticle calcu lations using H.F. orbi- 
tals. Bettencourt, J. (Centre de Spectrome:trie Nucleaire, Orsay, 
France); Briancon, C.; Libert, J.; Thibaud, J.P.; Walen, R.J.; Quen- 
tin, P.; Gizon, A. Oct 1979. 
From Symposium on |1igh spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 
2351) was Coulomb exci ted with **Kr beams of 370 and 450 
Mev. Observed energy levels are tabulated. ‘Then the spectrum of 
235U) was determined from self -consistent calc ulations of the neigh- 
boring even-even core nuclei **U and **U within a rotor-plus- 
uasi-particle approach. The c alculations reproduced the trends of 
the experimeni‘al low-energy sp ectrum quite well; this fact confirms 
the rotatin. ature of 7*°U. 1 1 igure, 2 tables. (RWR) 
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NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 33035 


(DOE/ER/10344—2) Neutron scattering studies in thor- 
ium and uranium. Progress report, 1 1979-30 June 1980. 
Beghian, L.E.; Kegel, G.H.R. (Lowell Univ., MA (USA). Dept. of 
Physics and Applied Physics). 1980. Contract AC02-79ER10344. 
4lp. NTIS, PC A03/MF AOI. 

Analysis of (n,n’y) measurements is now essentially complete, 
and level cross sections inferred from these data have been extracted 
for twenty-seven levels up to E/sub x/ = 1516 keV in **U, and for 
thirty-seven levels up to E/sub x/ = 1738 keV in *°*Th. One goal of 
the present work is to compare the level cross sections obtained 
from (n,n’y) with those from (n,n’) measurements, to determine 
whether the former values are generally lower due, for example, to 
EO contributions. Inelastic neutron or from nigh es states 
near 1 MeV excitation was measured in both ***Th and , over 
the range of incident energies corresponding to the (n,n'y) studies. 
So far the results show no significant discrepancies between the 
(n,n’y) and (n,n’) cross sections for most levels near theshold. Con- 
pear soe nay me was made on the near-threshold measurements of 
inelastically scattered neutrons from the 45-keV first excited state in 
238). These measurements were conducted using both the standard 
disk scatterer geometry and a ring scatterer with forward-angle 
geometry. These two very different techniques give cross sections in 
excellent agreement with one another; the measurement at 81 keV is 
the lowest energy measurement of this type published to date. 
Improved time resolution was also demonstrated using thin, ring- 
shaped scatterers at back angles. Data reduction capabilities have 
been further enhanced by the acquisition of several new peripherals. 
17 figures, 1 table. (RWR) 


SPONTANEOUS AND INDUCED FISSION 


33038 (UCRL—52945) Study of calculated and measured time 
dependent delayed neutron yields. Waldo, R.W. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). May 1980. Contract 
W-7405-ENG-48. 179p. NTIS, PC A09/MF AO1. 

esis. 

Time-dependent delayed neutron emission is of interest in 
reactor design, reactor dynamics, and nuclear hysics studies. The 
delayed neutrons from neutron-induced fission of *?U, *7Np, **Pu, 
241Am, /sup 242m/Am, *°Cm, and **°Cf were studied for the first 
time. The delayed neutron emission from *°*Th, #°U, 7°U, °*U, 
239Pu, **1Pu, and **?Pu were measured as well. The data were used 
to develop an empirical expression for the total delayed neutron 
yield. The expression gives accurate results for a large variety of 
nuclides from *°*Th to **Cf. The data measuring the decay of 
delayed neutrons with time were used to derive another —_ 
expression predicting the delayed neutron emission with time. It was 
found that nuclides with similar mass-to-charge ratios have similar 
decay patterns. Thus the relative decay pattern of one nuclide can be 
established by any measured nuclide with a similar mass-to-charge 
ratio. A simple fission product yield model was developed and 
applied to delayed neutron precursors. It accurately predicts ob- 
served yield and decay characteristics. In conclusion, it is possible to 
not only estimate the total delayed neutron yield for a given nuclide 
but the time-dependent nature of the delayed neutrons as well. 
Reactors utilizing recycled fuel or burning actinides are likely to 
have inventories of fissioning nuclides that have not been studied 
until now. The delayed neutrons from these nuclides can now be 
incorporated so that their influence on the stability and control of 
reactors can be delineated. 8 figures, 39 tables. 


NUCLEAR THEORY 
REFER ALSO TO CITATION(S) 32952 


NUCLEAR STRUCTURE 
REFER ALSO TO CITATION(S) 32953, 32954, 33046, 33049 


33039 (ANL/PHY—79-4, pp 1-32) Study of single particle angu- 
lar momentum alignment in rotating nuclei. Mottelson, B. (Nordita, 
Copenhagen, Denmark). Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

The connection between the observed yrast spectra of certain 
nuclei and the calculations of independent-particle motion in rotating 
deformed potentials including the effect of pairing is discussed in 
detail. The rotational motion is characterized, not by the angular 
momentum, but by the frequency related to it. The Hamiltonian is 
axamined to identify the quantum number that characterizes the one- 
particle states. The patterns encountered in the quantal spectra of 
one-particle motion in a rotating potential are described, and then 
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the effects of the pair correlation on the independent- orbits 
are elucidated. nally, the theoretical picture is S oniuah aan 
some detailed energy-level diagrams of *° Yb and **Yb. The theory 
gives a simple interpretation to the data. 16 figures, 1 table. (RWR) 


33040 (ANL/PHY—79-4, pp 155-163) Structure of yrast state in 
the N = 126 and N = 82 regions from a shell model perspective. 
a J. (Research Institute of Physics, Stockholm, Sweden). 

From Symposium high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

The structure of nuclei around closed shells is discussed. 
Methods commonly used for calculations of yrast state ener are 
described. Some results of calculations in the regi eae = 126 
and N = 82 are reviewed. 1 figure, 2 tables. (R 


33041 og Tiga GC." tNordita,. Pret of yrast states 


traps. Denmark); 
Andersson, C.G.; Nilsson, n, ; ae S.; Aim- 
berger, J.; Dossing, ee Neergaard, K. Oct 1979. 
From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 
Some recent numerical calculations aiming to describe yrast 
properties are discussed with re, to the relation between the 
calculated results, experimental and general physical trends. 
The topics range over peculiar alignmen the de- 
formed rare earth nuclei, high-spin yrast traps in the sup ly 
oblate A ~ 75 and A ~ 150 regions, the remarkably large effective 
moment of inertia in the A ~ 150 region, and shell structure in 
- hypothetical, superdeformed nuclei. It may be emphasized that simi- 
rd theoreical concepts enter into all the different calculations. 10 
igures. 


33042 (LBL—10957) Nuclear structure at high angular momen- 
tum. Stephens, F.S. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Jun 1980. Contract W-7405-ENG-48. 110p. NTIS, 
PC A06/MF AOl1. 

This review paper begins by discussing the limits faced in the 
attempts to get nuclei to hold very high angular momentum. The 
method presently used to produce nuclei with the maximum angular 
momentum is described. Then the physics of high-spin states is taken 
up; some pr page of a purely collective, classical rotor are de- 
scribed, and the effects of coupling single-particle motion to this are 
considered. Next, backbending, its causes, and a new spectroscopy 
of bands and backbends at high spin values are discussed. Noncollec- 
tive states occur when the nuclear angular momentum is carried by a 
few high-j particles and is aligned along a symmetry axis. There 
results an irregular yrast line, along which there are no collective 
transitions. Noncollective behavior in the lead region, the hafnium 
region, and the N = 82 region is examined. Then the discussion 
moves on to collective behavior and recent studies on continuum 
spectra. Evidence for rotation is given, and effective moments of 
inertia for this rotation are evaluated. Finally, current y-ray 
correlation studies are described. 68 references, 36 figures. (RW) 


33043 (UCID—18740) Statistical methods for including two- 
body forces in large system Grimes, S.M. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Jul 1980. 
Contract W-7405-ENG-48. 14p. NTIS, PC A02/MF AO1. 

Large systems of interacting particles are often treated by 
assuming that the effect on any one particle of the remaining N-1 
may be approximated by an average potential. This approach re- 
duces the problem to that of finding the bound-state oan tions for a 
particle in a potential; statistical mechanics is then used to obtain the 
properties of the many-body system. In some physical systems this 
approach may not be acceptable, because the two-body force com- 
ponent cannot be treated in this one-body limit. A technique for 
incorporating two-body forces in such calculations in a more realis- 
tic fashion is described. 1 figure. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 33051, 33053 


33044 (ANL/PHY—79-4, pp 285-310) Alignment polarization, 


and magnitude of fragment 
sions. Vandenbosch, R. Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

The angular momentum appearing in the poco. of quasi- 
and deeply inelastic collisions is reviewed. Both magnitude and 
the orientation of the angular momentum are considered. After a 
brief review of what is known about quasi-and deeply inelastic 
collisions, the subject is treated under the following topics: asymp- 
totic limits for the magnitude and orientation of transferred angular 
momentum, information deduced from gamma ray measurements 
(gamma ee angular correlations for rays, circular 
polarization of gamma rays), and sequential fission measurements of 
angular momentum transfer. The report ends with some suggestions 


momenta in deeply inelastic colli- 


- 33047 (IS-T—883) pose and 
for intermediate energy 


as to possible Seateatinns fi Ansete Races calticions ta: ha sires 
of nuclei with high spin. 12 figures. (R 


33045 gs = hoe aR tg > 535-540) Massive transfer reaction 
as a probe for to, T. (Texas A & M Univ., 
College Station); Kubo, KLO I. Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

The massive ler reaction is viewed as a process in which 
a light fragment breaks away from the projectile without being 
absorbed by the target, but a heavy fragment is captured by the 
target by a com; capture process. The process is formulated 
theoretically, the reaction cross section and the distribution of 
angular momenta in residual nuclei calculated. (RWR) 


33046 (DOE/ER/02972—18) Progress in research, January 1- 
December 31, 1979. (Texas Univ., Austin (USA)). Jan 1980. Contract 
EY-76-C-05-2972. 115p. (ORO—2972-18). NTIS, PC A06/MF AOI. 
Research in nuclear physics during 1979 is report- 
ed. Areas of research included the ioe: reactions induced by 
low-energy light ions, heavy-ion-induced reactions, medium-energy 
physics, and nuclear collective motions. From the extensive list of 
references one may assume that completed work has been or will be 
published in the usual channels. 34 figures. (RWR) 


theory | applications 
of nuclei. Lud L.D. (Iowa 


State Univ. of Reming ond Tech Technology, Ames (USA)). 1979. Con- 
tract W-7405-ENG-82. 154p. NTIS, PC A08/MF AO1. 

Interactions of two composite clusters are treated in a multi- 
ple scattering framework whereby many-particle operators are de- 
composed into a systematic and finite series such that there is an 
ordered sequestering to particle rank. Thus, an N-body 
operator is written as the superposition of all distinct groupings of 
interactions that occur between particle pairs, triplets, quartets, etc., 
such that all groupings contain at least one particle from each of the 
composite systems. It is demonstrated how the transition operator, a 
reaction r, and an optical potential may be described in this 
context. quand structure of such decompositions.is shown, and 
the connection to the standard multiple-scattering prescriptions, 
delineated. The direct reaction a for stripping and pickup is 
described, and the two potential formula of Gell-Mann and Gold- 
berger is derived. The multiple scattering formalism for direct reac- 
tions is constructed in the eikonal approximation. The sensitivity of 
the transition cross section to the target density and nucleon-nucleon 
density correlations are examined in this framework. The limitations 
of the zero-range approximation to the deuteron vertex function are 
examined by comparison with the finite-range vertex function at a 
range of energies. 25 figures, 5 tables. 


33048 Markovian and non-Markovian effects in heavy-ion reac- 
tions at 10 —200 MeV per nucleon. Hernandez, E.S.; Mantzouranis, 
G. (Nuclear Science Division, Lawrence Berkeley Laboratory, 
Berkeley, California 94720). Phys. Rev., C; 22: No. 2 575-582(Aug 
1980). 

We have derived simplified formulas for the transition prob- 
ability from an entrance channel vertical-bari> to an exit channel 
vertical-bar f> that corresponds to a heavy-ion reaction. It is shown 
that a rearrangement of the perturbation series leads to an € 
of the cross section in terms of the ratio y between the duration of a 
nucleon-nucleon collision and the elapsed time between two succes- 
sive interactions. The cross section splits into two contributions, the 
Markovian part independent of y, and the non-Markovian one con- 
taining explicit y dependence. Such a decomposition allows us to 
demonstrate that a transition from the Markovian to the non-Marko- 
vian behavior is to be expected around 20 MeV per particle in the 
initial channel. This transition manifests itself in a change in the slope 
of the width of the mass distribution as a function of the incident 
energy. This fact seems to be in agreement with existing data. 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 33164 


33049 (ANL/PHY—79-4, pp 541-549) Stability of the nucleus at 
very high spin states; anomalous behaviour of the He-emission width. 
Ploszajczak, M.; Faber, M.E.; Faessler, A. (Kernforschungsanlage, 
Julich, Germany). Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

Deformation energy surfaces near fission and pen gegen 
of the fission barrier on the angular momentum are studied. A new 
parametrization of the fission neck is introduced. Nuclear potential 
energy is obtained from the Strutinsky shell correction method, 
extended for finite ular momenta and temperatures. Barrier 
height and shell corrections for various angular momenta in '*Hg 
are tabulated, as are equilibrium values of 8 and r 
calculated by minimizing the free energy or the potential energy. 
Inclusion of the neck degree of freedom may also significantly 
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change estimates for giant backbending angular momenta for the 
shape instability leading to fisson; this quantity is tabulated for eight 
nuclei from '*Sn to *°*Th. The separation energies for *He particles 
from the compound systems °Gd and are plotted. The 
occurrence of yrast traps in *°?Pb is discussed. 2 figures, 4 tables. 


(RWR) 


NUCLEAR MODELS 
REFER ALSO TO CITATION(S) 32987, 33046 


33050 (ANL/PHY—79-4, pp 165-195) Hartree Fock and 
random phase theory of high spin states. Mang, H.J. (Technical Univ. 
Munich, Germany). Oct 1979. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

The Inglis cranking model and the self-consistent cranking 
model are briefly described first. Then results (energy levels, transi- 
tion rates and moments) obtained with the self-consistent cranking 
model are discussed; most of these concern ‘Er. The bulk of the 
paper presents a discussion on the validity of the cranking approxi- 
mation. 14 figures. (RWR) 


33051 Unitary content of the optical potential for an uncorrelated 
target. Schneider, D.M. (Department of Physics and Astronomy, 
University of Maryland, College Park, Maryland 20742). EY-76-S- 
02-2171. Phys. Rev., C; 22: No. 2, 362-373(Aug 1980). 

The optical potential for an uncorrelated target is derived. 
Operator identities are used to obtain the partial cross sections to all 
reactive channels in this model. Using a set of approximations, the 
optical potential is written in first-order form. The partial cross 
sections to all channels implied by the first-order potential can be 
written as a generalization of the usual distorted-wave impulse 
approximation. Under certain assumptions a sum rule is obtained. 
The high-energy limit of our results is then examined by the use of 
Glauber’s theory. 


33052 Relationship between the Bohr collective Hamiltonian and 
the interacting-boson model. Ginocchio, J.N.; Kirson, M.W. (Theo- 
retical Division, Los Alamos Scientific Laboratory, Los Alamos, 
New Mexico 87545). Phys. Rev. Lett.; 44: No. 26, 1744-1747(30 Jun 
1980). 

A Bohr Hamiltonian expressed in terms of the shape and 
rotational degrees of freedom of an ellipsoid is derived from an 
interacting-boson model Hamiltonian. 


33053 Classical limit of the interacting-boson model. Dieperink, 
A.E.L.; Scholten, O.; Iachello, F. (Kernfysisch Versneller Instituut, 
University of Groningen, 9700av Groningen, The Netherlands). EY- 
76-C-02-3074. Phys. Rev. Lett.; 44: No. 26, 1747-1750(30 Jun 1980). 

A set of classical variables associated with the interacting- 
boson model is defined. It is shown that these variables can be put in 
one-to-one correspondence with Bohr’s liquid-drop variables. The 
classical equilibrium “shapes” corresponding to the three limits of 
the interacting-boson model are analyzed and the nature of the 
“shape” phase transitions between them is studied. 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 


33054 (DOE/TIC—11234) Experience with TRIPOLI at 
ORNL. Cramer, S.N.; Roussin, R.W. (Oak Ridge National Lab., TN 
(USA)). 1980. Contract W-7405-ENG-26. llp. NTIS, PC A02/MF 
AOl. 

Initial use of the TRIPOLI code at Oak Ridge National 
Laboratory (ORNL) involves calculation of sample problems for 
both neutron and gamma-rays. Comparison with existing MORSE 
results indicates that the computing efficiency of TRIPOLI is some- 
what better for the problems studied. Calculation of a thick (90cm) 
concrete and steel ingetral experiment with TRIPOLI gives good 
agreement with the experimental results. This calculation involved 
the neutron count rate and unfolded energy spectra as measured in 
an NE213 detector behind the sample. It was necessary to expand 
the standard TRIPOLI cross section energy structure near the 2.3 
MeV minimum in the total cross section of oxygen (a major constitu- 
tent of concrete) to correctly calculate the count rate near this 
energy. 


NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 32613, 33054 
33055 Anomalous flight time of neutrons through diffracting 


crystals. Shull, C.G.; Zeilinger, A.; Squires, G.L.; Horne, M.A.; 
Atwood, D.K.; Arthur, J. (Department of Physics, Massachusetts 
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Institute of Technology, Cambridge, Massachusetts 02139). Phys. 
Rey. Lett.; 44: No. 26, 1715-1718(30 Jun 1980). 

The flight time of neutrons through diffracting crystals has 
been studied experimentally and is found in good agreement with 
theoretical prediction. The existence of an anomalous drift velocity 
along lattice planes has been demonstrated and the drift neutrons are 
shown to exhibit diminished absorption (anomalous Borrmann trans- 
mission) in the crystal. 


MEDICAL PHYSICS 


DOSIMETRY 


33056 Evaluation of adsorbed dose in mammography: Monte 
Carlo simulation studies. Doi, K. (Univ. of Chicago, IL); Chan, H.P. 
Contract EY-76-C-02-0069. Radiology; 135: No. 1, 199-208(Apr 
1980). 

Computer 44 for calculation of the backscatter factor 
and absorbed dose in breast phantoms are developed based on Monte 
Carlo simulation. Rad/roentgen conversion factors are calculated 
for water, fat, a mixture of 50% water and 50% fat, and lucite 
irradiated with monoenergetic and polyenergetic x rays from a 
tungsten or molybdenum anode x-ray tube. These factors can be 
used to estimate skin dose, average depth dose, or average inegral 
dose in a breast when the beam quality, exposure in air at the skin 
position, and composition of the breast are known. Calculated backs- 
catter factors are considerably greater than measured values report- 
ed previously. 


SOLID STATE PHYSICS 


REFER ALSO TO CITATION(S) 32910 


33057 (CONF-800801—8) Microdiffraction from crystals con- 

defects. Carpenter, R.W. (Oak Ridge National Lab., TN 
(USA)). 1980. Contract W-7405-ENG-26. 17p. NTIS, PC A02/MF 
AOl. 


From Annual meeting of the Electron Microscopy Society of 
America and 15. Microbeam Analysis Society Conference; San 
Francisco, CA, USA (4 Aug 1980). 

In order to examine defects in crystals using electron diffrac- 
tion it is desirable to irradiate only the local crystal region containing 
the defect. Recent improvements in microscope instrumentation, 
principally in the areas of electron optics and vacuum systems, have 
made convergent beam electron diffraction a relatively simple ex- 
perimental method, and it is the method of choice for diffraction 
investigation of many types of lattice defects. The method itself has 
been used in crystal physics research for about 40 years, but only 
recently have applications to materials science problems begun. At 
present, applications of the method are being made to characteriza- 
tion of grain and interphase boundaries, local foil thickness measure- 
ment, lattice defect symmetry characterization, small precipitate 
crystallography, and other problems at various laboratories. In this 
paper the method is described, its use for Burgers vector direction 
determination is illustrated, and use of convergent beam shadow 
images is discussed. 


33058 Excitation spectrum and low-temperature thermodynamic- 
sof the Ising-Heisenberg linear ferromagnet. Johnson, J.D.; Bonner, 
J.C. (Theoretical Division, Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). Phys. Rev., B: Condens. Matter; 22: No. 
1, 251-265(1 Jul 1980). 

Important new analytic results have been obtained for the 
linear, ferromagnetic, spin-1/2, Ising-Heisenberg model in a small 
magnetic field. Specifically, for zero field an expression, which 
changes its form at an intermediate value of the variable anisotropy 
parameter, has been obtained for the thermal excitation energy gap. 
This special anisotropy value does not correspond to a symmetry 
change in the Hamiltonian, but is associated with an important 
difference in the physical significance of the results. For anisotropy 
greater than the special value, the dominant excitations correspond 
to bound spin complexes. For anisotropy less than the special value, 
the dominant excitations are spin waves. These results govern the 
low-temperature behavior of the specific heat. The effective magnet- 
ic excitation gap, which determines the low-temperature susceptibil- 
ity, is dominated at zero field by the bound states for all anisotropy. 
More complex crossover effects occur in both specific heat and 
susceptibility when the analysis is extended to nonzero field. These 
results may have an important bearing on the quantum soliton 
problem in the linear ferromagnet. 


33059 Vacancy-induced transitions in hcp *He. Chaddah, P. 
(Department of Physics and Materials Research Laboratory, Univer- 
sity of Illinois at Urbana: Champaign, Urbana, Illinois). EY-76-C-02- 
1198. J. Low Temp. Phys.; 39: No. 1, 131-136(Apr 1980). 
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It is known from the work of Nagaoka that in hcp or fec *He 
a ferromagnetic alignment of nuclear spins does not give the lowest 
vacancy energy. We show that an ordered spin structure has a lower 
vacancy energy than either random or ferromagnetic structures. We 
study the possibility of vacancies inducing a transition to this spin 
structure, and of vacancies fo: polarons. The later is found to 
be more likely, and we estimate fraction of vacancies forming 
polarons as a functions page ie We briefly comment on the 
case of a vacancy in crystals of ‘He with *He impurity. 


SUPERCONDUCTIVITY 


33060 Shape effects in magnetic superconductors. Jaric, M.V. 
na Bera) of Physics, University of California, Berkeley, Califor- 
20). Phys. Rev., B: Condens. Matter; 22: No. 1, 463-466(1 Jul 


» Within the framework of a recent molecular-field theory of 
magnetic superconductors we analyze shape effects in magnetic 
superconductors. For ellipsoidal ferromagnetic superconductors we 
show: (a) Spontaneous ma; ny ery develops in the direction of 
minimum demagnetization factor; (b) the upper transition tempera- 
ture for coexistence of ferromagnetism and superconductivity is a 
monotonically decreasing function of the demagnetization factor; (c) 
the lower transition temperature for coexistence may disappear, or 
the transition may become continuous if the demagnetization factor 
is sufficiently large; and (d) the directional dependence of the upper 
and lower critical fields is drastically different from that found in 
ordinary type-II superconductors. 


GENERAL THEORY 


33061 (IS-T—901) Upper critical field in anisotropic supercon- 
ductors. Youngner, D.W. (Ames Lab., IA (USA)). Aug 1980. Con- 
tract W-7405-ENG-82. 154p. NTIS, PC A08/MF AOI. 


Thesis. 

Theoretical descriptions of the upper critical fields in reen- 
trant and anisotropic superconductors are presented. The theories 
are essentially microscopic in nature and incorporate many of the 
effects known to influence the behavior of superconducting elec- 
trons. In cases where adequate experimental data exist, the agree- 
ment between experiment and theory is found to be good. 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 32522, 32565, 32566, 32594, 
32605, 32685, 32725, 33061 


(DOE/ER/01569—148) Heat capacity of amorphous and 
disordered NbsGe thin films. Rao, N.A.H.K. (Minnesota Univ., Min- 
neapolis (USA). Dept. of Physics and Astronomy). Jun 1979. Con- 
tract AS02-76ER01569. 194p. ‘NTIS, PC A09/MF AOl1. 

Thesis. 

Heat capacity measurements on 1000 to 1500A thick amor- 
phous NbsGe and granular Al films have been carried out using an 
ac technique. The major goal of the experiment was to study the 
effect of thermal fluctuations, both above and below the supercon- 
ducting transition temperature T/sub c/, in dirty, short meanfree 
path materials. 


33063 (IS-T—904) Superconducting tunneling study of V and 
VsGa. Zasadzinski, J.F. (Ames Lab., IA (USA)). Aug 1980. Contract 
W-7405-ENG-82. 110p. NTIS, PC A06/MF AOl1. 

Thesis. 

The technique of proximity effect tunneling spectroscopy 
(PETS) has been applied to the transition metal, vanadium, and to 
the A-15 compound V3Ga. The method employs the deposition of a 
thin layer (= 100 A) of Al in ultra-high vacuum to form proximity 
junctions of the form C-Al,Os3-AI/S. Here S is the superconductor of 
interest and C is any convenient counterelectrode. A rene (a : 
the experimental techniques and discussion of the pene nag eb oy: 
along with methods of analysis are presented. Results include 
energy dependent pair potential, A/sub S/(E), the act Fi 
function Z/sub S/(E), Eliashberg function a?F(w), electron-phonon 
coupling constant A and Coulomb pseudopotential p.*. 


33064 Flux-line-cutting threshold in type II 

Clem, J.R.; Yeh, S. (Ames Laboratory: USDOE and ay oy of 
Physics, Iowa State University, Ames, Iowa). W-7405-ENG-82. J. 
Low Temp. Phys.; 39: No. 1, 173- -189 Apr 1980). 

e threshold for flux-line cutting (intersection and cross- 
joining of adjacent nonparallel vortices) is considered theoretically 
for a model array of parallel, equally spaced vortex planes. The 
vortices within each plane are parallel to each other but are inclined 
at an angle with respect to vortices in adjacent planes. Forces 
between vortices are calculated numerically using the interaction 


force proposed by Brandt, Clem, and Walmsley. Although for small 
ee ee ee ay Se eee ee 

infinitesimal perturbations of the array grow until flux-line cutting 
occurs. 


THEORETICAL PHYSICS 


CLASSICAL AND QUANTUM MECHANICS 
REFER ALSO TO CITATION(S) 33053 


33065 (UCID—18744) MXLKID: a maximum likelihood param- 
eter identifier. Gavel, D.T. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Jul 1980. Contract W-7405-ENG-48. 
87p. NTIS, PC $8.50. 


eee ee. Se nes Se ee eee 
maximum likelihood identifier computes a likelihood function 
Identification of system parameters is 


,. mathematical i 
given in the appendices. 24 figures, 6 tables. 
33066 (UCID—18756) User's manual for DYNA2D: an explicit 
two-dimensional finite element code with interactive 
rezoning. ist, J.O. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Jul 1980. Contract W-7405-ENG-48. 82p. 
NTIS, PC A05/MF AO1. 
This report provides a user’s manual for DYNA2D, an explic- 


Ne ee a ee 
zoning without the need of transition regions. Spatial discretization 

is palllocell ty the vas of Gane Adhd diateun, eal Geena 
motion are integrated by the central difference method. An interac- 
tive rezoner eliminates the need to terminate the calculation when 
the mesh becomes too distorted; rather, the mesh can be rezoned and 
the calculation, continued. The command structure for the rezoner is 
described and illustrated by an example. 26 figures, 1 table. 


RELATIVITY AND GRAVITATION 
REFER ALSO TO CITATION(S) 32940 


OPTICS 


33067 Computation of mode eigenfunctions in graded-index opti- 
on eee hy ee eee Fleck, J.A. Jr. 
(University of California, Lawrence Livermore 

more, California 94550). W-7405-ENG-48. Appl. Opt; 19: No. 13, 
2240-2246(1 Jul 1980). 

The propagating beam method utilizes discrete Fourier trans- 
forms for generating configuration-space solutions to optical wave- 
guide problems without reference to modes. The propagating beam 
method can also give a complete description of the field in terms of 
modes by a Fourier analysis with respect to axial distance of the 
computed fields. Earlier work dealt with the accurate determination 
of mode propagation constants and group delays. In this paper the 
method is extended to the computation of mode eigenfunctions. The 
nee & Sains, Caen eee oo Mle nee ee 
functions from a single propagation run. Computations for parabolic- 
index profiles show excellent agreement between analytic and nu- 
merically generated eigenfunctions. 


STATISTICAL PHYSICS AND THERMODYNAMICS 


33068 le Se eae Se ae one oe es 
dynamics and correlation functions. Vericat, F.; Blum, L. (Physics 
Department, eg of Natural Sciences, University of Puerto Rico, 
Rio Piedras, Puerto Rico). J. Stat. Phys.; 22: No. 5, 593-604(May 
1980). 

Te ee So On SNS aere & 2 ee 
equal-size hard ions and dipoles is reinvestigated. Simple expressions 
for the coefficients of the Laplace transform of the pair correlation 
function and the other thermodynamic properties are given. 
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FUSION ENERGY 


PLASMA RESEARCH 


Brillouin and dielectric sidescatter of 10-ym light by a 
al Herbst, M.J.; Clayton, C.E.; Chen, F.F. og Sciences 
and Engineering ent, University of California, Los ~~ 
California 90024). ipl. Phys.; 51: — 8, ea rg we Rom — 

Sidescatter oe laser light from underdense, 

plasmas in Hz and He is observed at @=90°. Spectrum, parc oem 
tion, isotropy, and polarization measurements are used to decon- 
volve two separate mechanisms: (1) ee a ae reflections from 
moving dielectric discontinuities created in the laser-ionization proc- 
ess, and (2) Stimulated Brillouin scattering seeded by these reflec- 
tions. The dielectric sidescatter is unpolarized and azimuthally sym- 
metric, similar to the diffuse component of sca in solid-target 
experiments. The Brillouin sidescatter saturates at a low level corre- 
sponding to an ion wave amplitude of 0.1—1.0%, consistent with 
previous data on the saturation of backscatter. 


PLASMA CONFINEMENT AND HEATING 
REFER ALSO TO CITATION(S) 33106 


33070 Plasma heating by an electron beam from a foilless diode. 
Robertson, S.; Fisher, A. (Physics ent, University of Cali- 
fornia, Irvine, California 92717). J. Appl. Phys.; 51: No. 8, 4094- 
4096(Aug 1980). 

Intense relativistic electron beams (1 MV, 125 kA, 50 nsec) 
launched from foil and foilless diodes have been used to heat mirror- 
confined hydrogen plasmas of density 2 x 10 and 1.6 x 10% cm 
Electrical shorts in the foilless diodes were prevented by locating bs 
diode outside the magnetic mirror in a region of lower plasma 
density. The plasma heating by the foilless diode was found to be 
slightly greater than that of the foil diode. This ye qualitatively 
with the theory of Thode which predicts that scattering de- 
creases the strength of the beam-plasma interaction. 


33071 Computer simulation study of waves in bounded plasma 
with application to lower hybrid Decyk, V.K. Los Angeles, 


heating. 
CA; Univ. of California (1977). 253p. talventity Microfilms Order 


No.78-06,469. 

Thesis (Ph. D.). 

Since computer simulation can be a useful tool in understand- 
ing complex problems involving boundary conditions, a computer 
model is developed in chapter one for simulating a bounded plasma 
slab. The two dimensional electrostatic model is periodic fn one 
dimension and bounded in the other. In the non-periodic dimension, 
one can specify values of the potential or the normal electric field on 
both boundaries or one can specify that a vacuum exists outside the 
plasma, or any combination of these on each boundary. The plasma 
can be non-neutral. 


33072 Experimental investigation of plasma resistivity and ohmic 
heating in the octupole with toroidal magnetic field. Etzweiler, J.F. 
Madison, WI; Univ. of Wisconsin (1977). 169p. University Micro- 
films Order No. 78-00,013. 

Thesis (Ph. D.). 

Plasma resistivity parallel to the ma ee field in the Wiscon- 
sin small octupole with toroidal magnetic field is investigated experi- 
mentally. A method is developed to use the flux surface constant, 
current density divided by magnetic field magnitude, to make possi- 
ble the measurement of the average resistivity on a flux surface. An 
heuristic model for resistivity based on the neoclassical effects of 
Coulomb collisions and particle trapping in the magnetic mirrors is 
modified to also include neutral solliogs and the reduction, caused 
by the parallel electric field, of mirror trapping. The scaling of 
resistivity with fm mee and field parameters in this model is deter- 
mined by the collisionality of the plasma with respect to the frequen- 
cy of an average particle's encounters with the magnetic field 
maxima. The regimes are collisional, collisionless and intermediate or 
plateau. The local ohmic heating rate and plasma current density and 
their integrals over the experiment’s volume are calculated. 


33073 Low frequency RF heating of plasmas in a toroidal stellar- 
ator. Golovato, S.N. Madison, WI; Univ. of Wisconsin (1977). 299p. 
University Microfilms Order No. 77-28,249. 

Thesis (Ph. D.). 

Studies of transit-time magnetic pumping and Alfven wave 
heating have been done in the Proto-Cleo stellarator. Both plasma 
heating and plasma confinement have been investigated. A traveling 
wave was launched around the Proto-Cleo 1 = 2, 6 field period 
stellarator to attempt transit-time magnetic pumping of a pulsed 
electron beam moving along the magnetic field lines. An apparent 
loss of the beam was seen when the transit-time magnetic pumping 
was applied. A random walk diffusion of the beam electrons with a 
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step size the radial EXB drift due to the poloidal 
electric ofl agrees poco with the experimental results. Alfven wave 
heating was applied to plasmas in the Proto-Cleo 1 = 3, 7 field 
period stellarator. Gl excitation of Alfven waves was accom- 
re by exciting an electrostatically shielded helical winding 
toag = 3 rational field line with a pulsed, 

power RF source. Theoretical analysis of this helical wave launc’! 
predicted effective energy absorption in the Proto-Cleo gun-pro- 
duced plasma. 


PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 33079 


33074 (LA-UR—80-1830) Signal enhancement by spectral equal- 
ization of high frequency broadband signals transmitted through opti- 
cal fibers. Lyons, P.B.; Ogle, J.W.; Holzman, M.A. (Los Alamos 
Scientific Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 5p. 
(CONF-800924—1). NTIS, PC A02/MF AO1. 

From Fiber acd conference; San Francisco, CA, USA (Sep 


ue is discussed for enhancing the bandwidth 
i i uency (> 1 GHz) analog, spectrally broad 
(40 nm) took transmitted through one kilometer of optical fiber. 
The existing method for bandwidth enhancement of such a signal 
uses a very narrow (~ 1 nm) filter between the fiber and —- to 
limit bandwidth degradation due to material dispersion. Usin; 
method, most of the available optical intensity is rejected an hang 
This new technique replaces the narrow-band filter with a spectral 
equalizer device ‘vhich uses a reflection grating to disperse the input 
signal spectrum and direct it onto a linear array of fibers. 


33075 (UCID— 18636) Program TOMSCAT. Frank, A.M. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 30 May 
1980. Contract W-7405-ENG-48. 10p. NTIS, PC A02/MF AOI. 
Program TOMSCAT is an interactive code that calculates 

= scattering spectrum and background for a Thomson-scattering 
a a in typical magnetic fusion plasmas. Thomson scattering 
ds values of the plasma electron temperature T/sub e/ and 
iovtean density N/sub e/. This program is intended as an aid for 
designing Thomson-scattering systems, so all experimental param- 
eters are input by the user. The code is operational on OCTOPUS. 


33076 Spectra of Mo XIII—XVIII from a laser-produced plasma 
and a low-inductance vacuum spark. Burkhalter, P.G.; Reader, J.; 
Cowan, R.D. (Naval Research Laboratory, Washington, D.C. 
20375). J. Opt. Soc. Am.; 70: No. 8, 912-919(Aug 1980). 

The spectrum of Mo from 20 to 90 A was obtained with a 
laser-produced plasma and a low-inductance vacuum spark. Wave- 
lengths and line identifications were determined for transitions of the 
type 3d—4p and 3d—4f in Mo XIII—XVI and for 3p—3d type 
transitions in Mo XVI—XVIII. The line identifications were ob- 
tained with the aid of relativistically corrected Hartree-Fock calcu- 
lations. Energy-level diagrams are given for the 3d*4p and 3d*4f 
configurations of Mo XVL 


pent Evaluation of Nd-glass laser systems for incoherent Thom- 

scattering of low density plasmas. Jacoby, B.A.; York, 
TI M.; Mollo, R.A. (Pennsylvania State University, University Park, 
Pennsy Ivania 16802). EY-76-S-02-4020. Appl. Opt.; 19: No. 13, 2118- 
2120 t. Jul 1980). 

Conventional Thomson scattering using a ruby laser evi- 
dences difficulty in scattered signal detection for electron densities 
<10"* cm™*. Use of Nd-glass laser source in combination with 
appropriate detectors can result in gains in the resolution of scattered 
signal of at least 1 order of magnitude over a conventional ruby laser 
system. However, due to the ~2.5-nm full bandwidth of a Nd-glass 
laser line, the electron temperature information in the incoherent 
scattered si must be extracted from a Voigt profile, not from the 
usual Gaussian profile as when a ruby laser is used. 


PLASMA KINETICS - EXPERIMENTAL 


33078 (NRL-Report—8416) XUV aluminum spectra of laser- 
produced plasmas. Doschek, G.A.; Feldman, U. (Naval Research 
Lab., Washington, DC (USA)). 15 Jul 1980. 15p. Naval Research 
Lab., Washington, DC. 

XUV aluminum spectra from 200 to 500 A of laser-produced 
—- are discussed. The plasmas were obtained by mens 
d:glass and CO, laser pulses onto planar targets. The spectrograp' 
was a normal incidence instrument without an entrance slit. There- 
fore monochromatic —— of the plasma are formed at the focal 
plane, rather than spectral lines. Kodak 101 film was used to record 
rs spectra. Images of the plasmas due to transitions in Al V through 

were identified using a theoretical synthetic aluminum s 
an The time- and space-integrated relative numbers of the ions 
from Al V through Al X can be obtained from a comparison of the 
synthetic and laser-plasma spectra. The comparison enables determi- 
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33079 Cte) ae Extreme ultraviolet of a neu- 
tral-beam-heated mirror 


diagnosis 
machine, Drake, R.P. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Jul 1980. Contract 
W-7405-ENG-48. 187p. NTIS, PC A09/MF AOl. 
Extreme 


oxygen, titanium, carbon, nitrogen, and deuterium were identified; 
the oxygen brightnesses at times exceeded 10" ph-s~'-cm™*-sr~*. A 
survey of the emission characteristics found the oxygen concentra- 
tion was 3%, the other impurities had concentrations near 0.4%. The 
radiated power loss was about 5% of the deposited neutral beam 
power. 


PLASMA KINETICS - THEORETICAL 


33080 (AD-A—076121) Evolution of turbulence by three-dimen- 
sional numerical | nag tracing. Couet, B. (Stanford Univ., 
CA (USA). Inst. for Plasma Research). Aug 1979. Contract N00014- 
78-C-0272. 190p. NTIS, PC A09/MF AOl1. 

A new method for the numerical simulation of three-dimen- 
sional incompressible flows is described. Our vortex-in-cell (VIC) 
method traces the motion of the vortex filaments in the velocity field 
which these filaments create. The velocity field is not calculated by 
creating a mesh-record of the vorticity field, then integrating a 
a s — via the fast Fourier transform to get the stream 

ee a mesh-record of the hed. wd field. The 
po nel les of motion are assumed to be essentially inviscid. 
Viscous or subgrid-scale effects are incorporated into a filtering 
procedure in wave vector space. Three computational experiments 
were pursued in three-dimensional space. The velocity of translation 
of a single vortex ring was measured and compared with the Biot- 
Savart law. Next, the evolution in time of an infinite periodic array 
of closed vortex filaments (Taylor-Green) was studied. The third 
simulation follows a mixing layer from an initial state of uniform 
vorticity with two- and three-dimensional small perturbations. 
Streamwise perturbations lead to the usual roll-up of vortex patterns 
with spanwise uniformity. 
33081 (COO—2218-154) One-dimensional thermonuclear burn 
computations for the Reversed-Field Pinch Reactor (RFPR). Nebel, 
R.A.; Miley, G.H.; Moses, R.W. (Illinois Univ., Urbana (USA). 
Fusion Studies Lab.). 1980. Contract AS02-76ET52040. 31p. NTIS, 
PC A03/MF AOl. 

Conceptual fusion reactor designs of the Reversed-Field 
Pinch Reactor (RFPR) have been based on profile-averaged zero- 
dimensional (point) plasma models. The plasma response/perform- 
ance that has been predicted by the point plasma model is re- 
examined by a comprehensive one-dimensional (radial) burn code 

BRN) that has been developed and parametrically evaluated 
‘or the RFPR. The RFPR plasma eters have been optimized 
and effects of turbulent transport and stability have been studied. 


33082 (COO—2218-164) User's guide for RFPBRN, a one-di- 
mensional transport stability code. Nebel, R.; Miley, G.H. (Illi- 
nois Univ., Urbana (USA)). Jun 1980. Contract AS02-76ETS52040. 
14p. NTIS, PC A02/MF AO1. 

RFPBRN is a one-dimensional, Lagrangian mesh, transport 
and stability code for Reverse Field Pinch reactors. The code 
employs the quasi-static approximation — the inertial terms in 
the momentum transport equation) to follow the evolution of a 
plasma on a resistive time scale. The transport equations used are 
sey transport, _— transport and field diffusion. The model 

three fluids (ions, electrons and alphas), two temperatures (ions 
and alphas are assumed to immediately equilibrate), and two field 
cumpaieats (toroidal and poloidal). 


33083 (DOE/DP/40032—2) Non-linear theory of laser- 
interactions, Liu, C.S. (Maryland Univ., College Park (USA). 
of Physics and Astronomy). 1980. Contract AS05-77DP40032. 
NTIS, PC A02/MF AO1. 

Research progress on each of the following areas is briefly 
described: (1) optical ray retracing of Brillouin backscattering from a 
nonisothermal plasma; (2) electromagnetic oscillating two-stream 
instability of laser radiation; (3) second harmonic generation of upper 
hybrid radiation in a plasma; (4) nonlinear scattering of upper hybrid 
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laser radiation by electron Bernstein modes in a plasma; and (5) 
destructive collisions of supersonic solitons. (MOW) 


33084 (LA-UR—80-2220) ios considerations relevant 
to the Reversed-Field Pinch Reactor (RFPR). Miller, R.L. (Los 
Alamos Scientific Lab., NM (USA)). 1980. Contract W-7405-ENG- 
36. 6p. (CONF-800484— 3). TIS, PC A02/MF AOl. 
pinch theory workshop 


Reversed field ; Los Alamos, 
NM, os. (28 Apr bes 


SE. — tals as they relate to the 
cones Can Se eee Revened Field Pi Pinch Reactor (RFPR) is 
presented. A call for more research in this area is made. 


33085 (PPPL—1680) Influence of stochastic magnetic fields on 
the confinement of runaway electrons and thermal electron energy in 
pa ag Mew Bla ys Strachan, J.D. (Princeton Univ., NJ 
Noa Bang Physics Lab.). Jul 1980. Contract AM02-76CH03073. 
3p ae eee oe 

The ratio of the runaway electron confinement to thermal 
electron energy confinement is derived for tokamaks where both 

determined by free streaming along stochastic 
suneeny saotiaap quacpies dan to ahagn aieeaaies wear tek Shale 
runaway electron energies due to phase a 

when the runaway electron 


ITs, ORMAK, PLT, “indicates t 
from LT-3, O aap Lage and TM-3 indicates “— magnetic 
may explain relative transport rates of runaways 
po patie fom Be energy. 


33086 (PPPL—1687) Simultaneous accelerated 
for Jardin, S.C.; Miller, A. 


method elliptic equations. | (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Jul 1980. Contract AM02- 
76CHO03073. 7p. NTIS, PC A02/MF A0OI1. 

A ap amcor motivated iterative method is presented 
for solving uations. The method is shown to co 3to4 
dans cs tn a2 he apdeal Wh eid coe eee on the 
CRAY-I computer. 


33087 (PPPL—1691) Sufficient condition for velocity-space sta- 
bility of the alpha in a tokamak reactor. Cordey, 
J.G.; Goldston, R.J.; D.R. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Aug 1980. Contract AMO02-76CH03073. 27p. 
NTIS, ry A03/MF A0Ol1. 

A condition is derived for the a ee aged of 
——. alpha particles to be monoto: 
energy - and Scanh autls to bamageneten einen } Sun 
Cots Oe Se < 0 Raneer ees. This stability condi- 
tion is easily sa for presently envisaged neutral injection heat- 
ing, oF sumeiate, SS Mae 80. Seen. te Meng SAueay seems 
plasmas or during fast compressional heating. 


33088 Fusion through metallic deuterium. II. Liboff, R.L. (Cor- 
nell Univ., Ithaca, NY (USA). School of Electrical Engineering). 
Phys. Lett., A; 74: No. 5, 323-324(26 Nov 1979). 

The possibility of attaining *H(?H,n)*He fusion in the metal- 
lic phase of deuterium is examined further. This scheme is based on 
the finite a of the radial distribution at zero Reed on yp for 
an aggregate of c ‘ged bosons in a neutralizing Co. oa 
deuteron wavefunction overlap is theoretically i _— in the stab 
metallic liquid phase at rsub(s)< approximately 0.2 


33089 Numerical solution of the drift kinetic equation. Santarius, 
J.F. Austin, TX; _ of Texas (1979). 93p. University Microfilms 
Order No. 79-20,20 

Thesis (Ph. D. >. 

The non-adiabatic part of the electron distribution in toroidal 
metry is investigated through numerical solution of the drift 
inetic equation in various parameter regions. A Lorentz operator is 

used to model collisions for both trapped and un electrons, 
thus including le scattering for all of velocity space. Both poloi- 
dal and pitch le dependence of the electron magnetic curvature 
and gradient dri are included without the necessity of bounce 
averaging. lecron bounds. A preconditioned conjugate - 
untrapped electron boundary. A preconditioned con, t 
cochaiinne is weed to selve the Gan Kinetic equation. The > oak © 
pod AA. i mpapin yap we BE. AES 
damping to find wth rates for the dissipative 
pad le in the radially local case. Comparisons are to 
results from simpler approximations such as the Krook model. The 
effects of magnetic curvature and gradient drifts are examined, as is 
the dependence of growth rates and distribution functions on colli- 
sion frequency. 


33090 Dynamics and consequences of runaway electrons in 
mak plasmas. Mok, Y. Baltimore, MD; Univ. of Maryland (1978). 
152p. Universit Thee D>) Order No. 79-20, 724. 


tay electron distribution function in tokamak plasmas is 
investigated the Fokker-Planck equation. To obtain a physical- 
ly meaningful disribution the original Fokker-Planck equation is 
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modified to take into account particle loss so that the distribution 
function is normalizable when boundary conditions are imposed. A 
different approach is used to determine the normalization in order to 
avoid using the ambiguous part of the distribution that has been 
crudely approximated. A slow-varying (in time) distribution as well 
as a steady one is found. 


33091 Neutral atom transport in by multigroup 


tokamak plasmas 
discrete ordinates methods. Gilligan, J.G. Ann Arbor, MI; Univ. of 
Michigan (1977). 187p. University Microfilms Order No. 78-04,708. 
Thesis (Ph. D.) 


The numerical calculations consist of two parts: the genera- 
tion of the neutral multigroup cross sections, and the transport 
equation solutions. A code, GIMUXS, was written to provide multi- 
group cross section libraries for the standard MGDO transport code 
ANISN. It is found that ANISN can treat all important aspects of 
neutral transport. From the results of a parameter survey a standard 
operating procedure is arrived at for neutral transport problems. Of 
particular interest are the neutral profiles generated as an integral 
part of larger plasma system simulation codes. To determine the 
appropriateness of utilizing ANISN for this purpose, results are 
compared with the neutral transport module of the Duechs plasma 
code. For a typical TFTR plasma, predicted neutral densities differ 
by a maximum factor of three on axis and outfluxes at the plasma 
boundary by ~ 40%. This is found to be significant for a neutral 
transport module. Possible sources of the observed discrepancies are 
— from an analysis of the approximations used in the Duechs 
model. 


PLASMA INSTABILITIES 


33092 (AD-A—076154) Electromagnetic instabilities in a fo- 
cused ion beam propagating through a z-discharge plasma. Interim 
report. Ottinger, P.F.; Mosher, D.; Goldstein, S.A. (Naval Research 
Lab., Washington, DC (USA)). 15 Oct 1979. Contract ES-77-A-01- 
6021. 26p. S, PC A03/MF AOl. 

A beam-plasma system consisting of a focused light ion beam 
propagating through a z-discharge plasma is analyzed for electro- 
magnetic velocity s instabilities. In particular, the Weibel and 
the Whistler instabilities are studied. It is found that unstable modes 
do not grow fast enough to affect the beam propagation in a pellet- 
fusion-reactor chamber. 


33093 (ORNL/TM—6880) Equilibrium and ballooning mode 
stability of an tensor pressure tokamak. Cooper, W.A.; 
Bateman, G.; Nelson, D.B.; Kammash, T. (Oak Ridge National Lab., 
TN (USA)). Aug 1980. Contract W-7405-ENG-26. 53p. NTIS, PC 
A04/MF AO1. 

A force balance relation, a representation for the poloidal 
beta Cre and expressions for the current densities are derived 
from the MHD equilibrium relations for an axisymmetric tensor 
pressure tokamak. Perpendicular and parallel beam pressure compo- 
nents are evaluated from a distribution function that models high 
energy neutral particle injection. A double adiabatic energy principle 
is derived from that of Kruskal and Oberman, with correction terms 
added. The energy principle is then applied to an arbitrary cross- 
section axisymmetric tokamak to examine ballooning instabilities of 
large toroidal mode number. The resulting Euler equation is remark- 
ably similar to that of ideal MHD. Although the field-bending term 
is virtually unaltered, the driving term is modified because the 
pressures are no longer constant on a flux surface. Either a necessary 
or a sufficient marginal stability criterion for a guiding center plasma 
can be derived from this equation whenever an additional stabilizing 
element unique to the double adiabatic theory is either kept or 
neglected, respectively. 


33094 (ORNL/TM—7324) Finite Larmor radius stabilization of 
ballooning modes in tokamaks. Tsang, K.T. (Oak Ridge National 
Lab., TN (USA)). Jul 1980. Contract W-7405-ENG-26. 26p. NTIS, 
PC A03/MF AOl. 

A ballooning mode equation that includes full finite Larmor 
radius effects has been derived from the Vlasov equation for a 
circular tokamak equilibrium. Numerical solution of this equation 
shows that finite Larmor radius effects are stabilizing. 


33095 Resistive diffusion of a high-8 flux-conserving equilibrium. 
Charlton, L.A.; Nelson, D.B.; Dory, R.A. (Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37830). W-7405-ENG-26. Phys. 
Rev. Lett.; 45: No. 1, 24-27(7 Jul 1980). 

The stability of a high-8 flux-conserving-tokamak equilibrium 
during resistive magnetic flux diffusion has been studied with use of 
a fully toroidal transport-equilibrium model coupled to ideal magnet 
hydrodynamic stability codes. With broad temperature profiles, the 
stabiltiy of beta-bar=10% equilibria to all ideal 
magnetohydrodynamic modes can be maintained for as long as the 
external transformer can supply volt seconds. With narrower tem- 
os profiles, instability may result during the diffusion, but even 
or these, stability can be reestablished in resistive steady state. 
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PLASMA WAVE PHENOMENA 
REFER ALSO TO CITATION(S) 33083 


33096 (COO—4631-11) Experimental test of resonant absorption 
theory. Final report, January 1, 1978-December 31, 1979. Yablono- 
vitch, E. (Harvard Univ., Cambridge, MA (USA). Div. of — 
Sciences). May 1979. Contract ‘A$03-78DP40018. 15p. NTIS, PC 
A02/MF AOl. 

This experimental research has probed the nature of resonant 
absorption (RA) of laser light by laser-produced plasmas. The plas- 
mas were created by optical breakdown of a shockfront produced in 
an electrothermal shock tube. This procedure allows the density 
structure of the plasma, and in particular, the orientation of the 
plasma critical-density surface, to be reproducibly formed from one 
shot to the next. Thus, for the first time, RA has been controllably 
and reproducibly studied in isolation from other plasma physics. The 
angular distribution of fast electrons emitted by and wavebreak- 
ing has been studied, and it is observed that the emission is directed 
in a narrow cone centered on the shockfront density-gradient vector, 
in agreement with the theory of wavebreaking. 


33097 Calculation of turbulent diffusion for the Chirikov-Taylor 
model. Rechester, A.B.; White, R.B. (Plasma Fusion Center, Massa- 
chusetts Institute of Technology, Cambridge, Massachusetts 02139). 
EY-76-C-02-3073;DE-AS02-78ET53074. Phys. Rev. Lett.; 44: No. 24, 
1586-1589(16 Jun 1980). 

A probabilistic method for the solution of the Vlasov equa- 
tion has been applied to the Chirikov-Taylor model. The analytical 
solutions for the probability function and its second velocity moment 
have been obtained. Good agreement between the theory and nu- 
merical computations has been found. 


33098 Momentum transfer from waves to particles. Schmidt, G. 
(Stevens Inst. of Tech., Hoboken, NJ (USA). Dept. of Physics and 

i ing Physics). Phys. Lett., A; 74: No. 3-4, 222-224(12 Nov 
1979). 


Momentum transfer from an electromagnetic or electrostatic 
wave to an electron is calculated in the presence of friction, and it is 
shown that it can be comparable to the one obtained from the 
ponderomotive force. 


FUSION POWER PLANT TECHNOLOGY 
REFER ALSO TO CITATION(S) 32266, 32320 


33099 (ANL/FPP—79-3, pp 45-74) STARFIRE: a commercial 
tokamak reactor design study. Feb 1980. 

In Fusion Power Program biannual progress report, April- 
September 1979. 

The following areas of the STARFIRE program are dis- 
cussed: (1) overview of the reference design, (2) first wall/blanket 
materials options, (3) neutronics, (4) tritium and safety considerations 
iow) first wall and blanket, and (5) maintenance of STARFIRE. 


33100 (LA—8448-MS) Conceptual physics design of a compact 
torus fusion reactor (CTOR). Hagenson, R.L.; Krakowski, R.A. (Los 
Alamos Scientific Lab., NM (USA)). Jul 1980. Contract W-7405- 
ENG-36. 56p. NTIS, PC A04/MF AOl1. 

The general ne to fusion power embodied by field- 
reversed plasmoid configurations is reviewed within the context of a 
power reactor. A simple analytic formulation is developed and 
applied to the field-reversed theta pinch as a core plasma for a 
thermonuclear reactor. These calculations and results are based on a 
minimum power constraint and will serve as a basis for more exact 
and detailed reactor modeling. 


33101 (LA-UR—80-2219) Physics considerations of the Re- 
versed-Field Pinch fusion reactor. Hagenson, R.L.; Krakowski, R.A. 
(Science Applications, Inc., Ames, [A (USA); Los Alamos Scientific 
Lab., NM (USA). 1980. Contract W-7405-ENG-36. 7p. (CONF- 
800484—-4). NTIS, PC A02/MF AO. 

From Reversed field pinch theory workshop; Los Alamos, 
NM, USA (28 Apr 1980). 

A conceptual engineering design of a fusion reactor based on 

lasma confinement in a toroidal Reversed-Field Pinch (RFP) con- 
em is described. The plasma is ohmically ignited by toroidal 
plasma currents which also inherently provide the confining magnet- 
ic fields in a toroidal chamber having major and minor radii of 12.7 
and 1.5 m, respectively. The DT plasma ignites in 2 to 3 s and 
undergoes a transient, unrefueled burn at 10 to 20 keV for ~ 20s to 
give a DT burnup of ~ 50%. Accounting for all major energy sinks 
yields a cost-optimized system with a recirculating power fraction of 
0.17; the power output is 750 MWe(net). 
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33102 gp PET OD Ignition in a tokamak reactor with 
INTOR-like Pe rn te. ta iueae Peo Post, D.E.; 
peng oy P.H. niv., NJ (USA). Plasma Physics Lab.). 
_ 1980. Contract AM02-76CH03073. 43p. NTIS, PC A03/MF 


INTOR-like 
rt code. With em energy diffusivity Chi/sub e/, 
ignition was obtai with 60 10 73 MW Cf asetral berm inieotiog i 
a volume average pressure ratio <B> = 4 to 5% under a variety of 
a. Charging Chi/sub e/ gave ignition at the same <8> if 
= minor radius varied as a proportional to Chi/sub e/sup 1/ 
© maximum impurity concentration which allows ignition was 
cum to be comparable to that for the much simpler case of a 
homogeneous plasma with radiative losses only. In long pulse simu- 
lations with efficient helium pumping, the maximum toroidal field 
ripple which allowed ignition was 2.0% (peak to peak) at the plasma 
edge. Ignition was maintained with over 99% recycling of betium 
ash using 5% less than maximum ripple. 


33103 Mirror fusion reactor design. Neef, W.S. Jr.; Carlson, 
G.A. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). J. Nucl. Mater.; 85: No. 86, 17-28(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

The major differences between mirror and toroidal fusion 
systems are described. Mirror optimization leading to ‘tandem’ and 
‘field reversed’ systems results in enhanced plasma efficiency and 
reactor power balance. Blanket designs are reviewed which depend 
on a mirror’s simple axisymmetric geometry. Coolants are discussed 
and pressurized helium favored for mirror reactors. Materials prob- 
lems of both the first wall and neutral beam sources are reviewed 
along with neutron thermal loads on cryopanel pumps and direct 
converters. Superconducting magnets may have to be made of 
niobium-tin due to high field strength requirements. Recent data 
supporting Nb-Sn’s use is included. Quadrupole fields require unusu- 
al magnet designs. 


The requirements for ignition in a tokamak reactor with 
Ts were studied using a one-dimensional trans- 
electron 


BLANKET ENGINEERING 


33104 Evaluation of materials for EPR power generation. Mattas, 
R.F.; Stevens, H.C.; Misra, B. (Argonne National Lab., IL (USA)). 
J. Nucl. Mater.; 85: No. 86, 171- 175(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

The blanket materials employed for heat generation in the 
Argonne Experimental Power reactor (EPR) are evaluated. The 
EPR blanket consists of annealed type 316 stainless steel sections 
cooled by pressurized water and Inconel 718 sections cooled by 
steam. The predicted life-times of the two different blanket sections 
is approximately 2 years of normal operation for the Inconel 718 
sections and ey 3.5 years for type 316 stainless steel 
sections. The lifetime of annealed type 316 stainless steel is limited by 
swelling considerations, while the lifetime of Inconel 718 is limited 
by ductility considerations. 


33105 Mechanical analysis of a first wall model by using a state 
variable approach. Mukherjee, S. (Cornell Univ., r+ nl NY (USA). 
Dept. of Theoretical and — Mechanics); Harkness, S.D. (Ar- 
gonne National Lab., IL (USA)); Li, C.Y. (Cornell Univ., Ithaca, 
NY (USA). Dept. of Materials Science and Engineering). ‘I. Nucl 
Mater.; 85: No. 86, 183-187(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

A first wall design of modular cylindrical cell type with each 
cell enclosed by a spherical cap is considered. Detailed inelastic 
stress analysis is performed for the spherical cap by using constitu- 
tive equations based on state variables. The analysis calculates the 
inelastic response of the spherical cap to prescribed internal pressure 
and time-varying temperature through the thickness and yields the 
stress, strain and strain rate as functions of position and time. The 
effect of maximum temperature and irradiation creep on the relax- 
ation of peak stress with cycles is determined and the calculated 
stress and strain distributions are used as a basis for the development 
of failure criteria for design. 


MAGNET COILS AND FIELDS 
REFER ALSO TO CITATION(S) 32584 


33106 (PPPL—1684) Current generation by minority species 
heating. Fisch, N.J. (Princeton Univ., NJ (USA). Plasma Physics 
Lab.). Jul 1980. Contract AM02-76CH03073. 28p. NTIS, PC A03/ 
MF AOl. 

It is proposed that electric currents be generated from the 
preferential oo = of ions traveling in one direction but with no net 
momentum injected into the system. This can be accomplished with, 
for example, traveling waves in a two-ion-species plasma. The cur- 
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rent can be generated efficiently enough for the scheme to be of 
interest in maintaining steady-state toroidal currents in a reactor. 
33107 (UCID—18490) Currents and voltages in the MFTF coils 
during the formation of a normal zone. Owen, E.W. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Aug 1980. Contract 
W-7405-ENG-48. 28p. NTIS, PC A03/MF AOI. 

a < are obtained for the currents and voltages in a 
| aad uctiv > Gbeghel cupsoneditection oul eile Auk meas 

tions: formation of a normal zone and during a change in the level of 
the current in one coil. A dump resistor of low resistance and a 
detector bridge is connected across each coil. Calculated results are 
given for the MF'TF coils. The circuit equations during formation of 
a normal zone oske ane eae Oe See aes, ee. 
series solution is possible. The conditions Sn age 
are more easily found. After the 
voltnees to ther GUil cenmctinad Oaks toe chanaben aan aaa 
ee ee ee ee 

uctive. 


33108 (UWFDM—361) Design 

solenoids for the tandem mirror reactor WITAMIR-I. Maurer, W.; 
Larbalestier, D.C.; Sviatoslavsky, I. (Wisconsin Univ., Madison 
(USA). Dept. of Nuclear . May 1980. Contract AS02- 
78ET52048. 2ip. NTIS, PC A02/MF AOl. 

The central cell field of the tandem mirror reactor (TMR) 
will be achieved with discrete solenoids spaced at intervals 
to geet pane Sn Sais sas Sees ee ,oee 
are superconducting in a steady dc mode. To provide 
long term operation, the so! So coleantd will tc dotiomed 8 for cryostatically 
stable operation. 


33109 (UWFDM—362) Collisionless plasma 
Gane Adndinoe (USA), Dent’ of Nea Emmert, G.A. (Wisconsin 
Univ., Madison (U; of Nuclear . Jul 1980. 
Contract o Aso re Ts248 1 py PC A02/MF Ai Ms 

lowing magnetic as ina 
bundle divertor, experiences a ‘drop in potential. The decrease is 
calculated using a 1-D model in which the ion distribution is calcu- 
lated self-consistently. This is compared with the results of an earlier 
model developed for bundle divertors; the two solutions are in good 
agreement for usual values of the mirror ratio. This calculation, 
however, gives a continuous, well-behaved solution as the mirror 
ratio approaches unity, whereas the previous model gave a discon- 
tinuous result. 


33110 Cryogenic radiation effects on electric insulators. Kerno- 
han, R.H.; , C.J.; Coltman, R.R. Jr. (Oak Ridge National Lab., 
TN (USA)). J. jucl. Mater.; 85: No. 86, 379-383(Dec 1979). 


From 1. topical on fusion reactor 
Beach, FL (29 - 31 Jan 1979). 

The radiation allowable at the superconducting “9 pe of a 
Salen senaber Guay be teil by eas soliton We Oe organic 
and composite electrical insulators. The allowable dose at the mag- 
nets will in turn influence the thickness of shielding necessary and 
therefore the size of the substances 
to radiation at 4 K cannot be confidently predicted irradiations 
at higher pagoeens. Therefore, epoxy-based, polyamide, and 
— _— ors chosen from superconducting magnet 

ted in liquid helium to a total gamma dose of 20 MGy (2 
Ms, “jo° rd). Electrical resistivity was measured during and after 
irradiation and electrical breakdown was measured after irradiation. 
Mechanical properties measured at 77 K after irradiation included 
flexure strength, shear s' (of adhesives between ly degrad and 
compressive strength. Electrical properties were generally 
but the materials should still be useful as insulators. M 
strengths, however, were sufficiently decreased to require re-evalua- 
tion of some designs. Aluminized Mylar Gupecionttiend was se- 
verely embrittled. 


POWER SUPPLIES, ENERGY STORAGE 


33111 (LA-UR—80-2072) Vacuum switchgear for fusion experi- 
ments. Parsons, W.M. Alamos Scientific Lab., NM (USA)). 
1980. ry an W-7405-ENG-36. 9p. NTIS, PC A02/MF AOl. 
frequently encountered switch _—_— is the interrup- 
tion te a - level, pulsed, dc current followed by a fast rising 
recovery voltage. A 7 in. vacuum interrupter with an axial magnetic 
field has proven to be an effective switch for currents up to 25 _ 
Beyond 25 kA, a parallel configuration becomes necessary. 
influence of the axial magnetic field on the behavior of Sa 
vacuum interrupters and test results up to 50 kA are discussed. Also, 
test results on experimental devices with novel electrode Sonaeae 
such as the rod-array vacuum interrupter and the Amsler contact 
interrupter are presented. Interrupters which can carry * de 
currents on a continuous basis are frequently required in 
applications. This requirement occurs in superconducting coil 
tection circuits and generally involves recovery voltages of 5 kV or 
less. A specially designed vacuum interruptér with water cooled 
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electrodes has been used to extend the continuous current rating of a 
commercial interrupter from 1200 A to 13 kA. Two second genera- 
tion devices with special electrode materials are currently being 
developed for use with a special actuator and are intended to extend 
the continuous rating to 25 kA. 


33112 (LA-UR—80-2078) Electromechanical shock in pulse 
power components. Burkes, T.R.; Sarjeant, W.J. (Los Alamos Scien- 
tific Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 9p. 
(CONF-800640—17). NTIS, PC A02/MF AO1. 

From 14. pulse power modulator symposium; Orlando, FL, 
USA (3 Jun 1980). 

Most components used in high power pulse generators under- 
go mechanical shock stresses during the pulse or on its leading edge. 
As power densities become very high, this shock may lead to 
anomalous behavior as well as introduce failure modes that may not 
be immediately obvious. It has been shown that acoustic shock 
waves traveling within spark sap electrodes can affect electrode 
erosion by as much as an order of magnitude. Thus, a new point of 
view is required for — design where shock may be a critical 
factor. The mechanisms for generation of shock forces, both thermal 
and electromagnetic, are reviewed and applied to resistors, capaci- 
tors, magnetic devices and switches. The mechanisms described are 
square law effects so that it can be concluded that for high energy 
pulses, mechanical shock stress will be a critical factor in component 
survival. 


COOLING SYSTEMS 
REFER ALSO TO CITATION(S) 33126 


HEATING AND FUELING SYSTEMS 


33113 (BNL—28076) Advanced, high energy neutral beam injec- 
tor. Alessi, J.; Fink, J.; Maschke, A.; Prelec, K.; Sluyters, T. (Brook- 
haven National Lab., Upton, NY (USA)). 1980. Contract AC02- 
76CH00016. 6p. (CONF- 32—1). NTIS, PC A02/MF AO1. 

From 2. joint Grenoble-Varenna international symposium on 
heating in toroidal plasmas; Como, Italy (3 Sep 1980). 

The BNL design of a high energy neutral beam injector is 
based on the neutralization of negative ions, a process that remains 
very efficient even at energies up to and above 1 MeV. The principal 
elements of such an injector are: source of negative ions, beam 
extraction and transport system, accelerator, neutralizing cell, and 
system for the removal and dumping (or energy recovery) of the 
remaining charged components of the beam. Among several possible 
source geometries, the most advanced is the B version of the 
magnetron. Best results have been obtained by using geometrical 
focusing of surface produced H™ ions and an asymmetric discharge 
chamber. A large water cooled model is being fabricated, to deliver 
1-2 A of H”/D™~ beam currents in pulses longer than 5 s, with a 
source power efficiency of about 6 kW/A and a gas efficiency of 6- 
10%. First tests are scheduled for July 1980. Two options of the 
beam transport are being studied theoretically and experimentally: a 
weak focusing bending magnet and a strong focusing chain of 
electrostatic quadrupoles. 


33114 (BNL—51193) BNL neutral beam development group. 
Progress report, FY 1979. Prelec, K.; Sluyters, T. (Brookhaven 
National Lab., Upton, NY (USA)). 15 Jan 1980. Contract AC02- 
76CH00016. 12p. NTIS, PC A02/MF AOI. 

The objective of the BNL Neutral Beam Program is to 
develop a 250 keV neutral beam system suitable for heating experi- 
ments in toroidal or mirror plasma devices. The system will be based 
on acceleration and neutralization of negative hydrogen ions pro- 
duced in and directly extracted from a source. The objective of 
source studies is to develop a unit delivering 10 A of negative ion 
currents in pulses of 1 s duration or longer, operating with extracted 
current densities of at least 0.5 A/cm? and having acceptable power 
and gas efficiencies and good beam optics. The 250 keV accelerator 
deve — work covers different structures, including those sepa- 
rated from the source by a bending magnet or a beam transfer 
system. During FY 1979 substantial progress was achieved toward 
the objectives of the program; in the same period the BNL program 
was reviewed by a panel, resulting in suggestions for a better 
orientation toward prospective users’ requirements and in establish- 
ment of contacts with Princeton Plasma Physics Laboratory (TFTR 
pie a and Lawrence Berkeley and Livermore Laboratories 
(M Project). A ae effort with Westinghouse was initi- 
ated in the second half of FY 1979 in order to utilize industrial 
facilities and expertise. 


33115 (LBL—11261) Neutral beam source commercialization 

study. Final report. King, H.J. (Hughes Research Labs., Malibu, CA 

a A Jun 1980. Contract W-7405-ENG-48. 70p. NTIS, PC A03/ 
AOl. 

The basic tasks of this Phase II project were to: generate a set 

of design drawings suitable for quantity production of sources of this 

design; fabricate a functional neutral beam source incorporating as 
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many of the pi Srfee eng as proved feasible; and docu- 
ment the p ures and ings developed during the contract. 
These tasks have been accomplished and represent a demonstrated 
milestone in the industrialization of this complete device. 
33116 (NRL-MR—4213) Tokamak heating and current mainte- 
nance with intense pulsed ion beams. Manheimer, W.M.; Winsor, 
N.K. (Naval Research Lab., W: DC (USA)). 21 Aug 1980. 
Contract AI01-76ET53020. 63p. S, PC A04/MF AO1. : 
This paper examines to’ heating with intense pulsed ion 
beams. It finds that plasma can be heated to ignition or to Q ~ | and 


depending on the injection scheme, the current can be maintained or 
even generated by the beam 


TRITIUM PROCESSING, ENVIRONMENT AND SAFETY 
REFER ALSO TO CITATION(S) 32240 


33117 (ANL/FPP—79-3, pp 75-101) Fusion systems engineer- 
ing. Baker, C.C.; Bolon, A.; Clemmer, R.; Evans, K. Jr.; Jung, J.; 
Turner, L.; Blue, T.; Driemeyer, D.; Metzger, J.; Miley, G. Feb 
1980. 
In Fusion Power Program biannual progress report, April- 
September 1979. 
The topics covered in this section include: (1) fusion systems 
engineering, () fusion energy a (3) environment and 
, (4) magnet systems, and (5) applied plasma theory. (MOW) 


INERTIAL CONFINEMENT TECHNOLOGY 
REFER ALSO TO CITATION(S) 31718, 33092 


33118 (LA—7587-PR) Inertial fusion program. Progress report, 
January 1-June 30, 1978. Skoberne, F. (comp.). (Los Alamos Scien- 
tific Lab., NM (USA)). May 1980. Contract W-7405-ENG-36. 198p. 
NTIS, PC A09/MF AO1. 

Studies and experiments aimed at investigating the possibility 
of restoring wavefront quality in ate systems — pasar 
conjugation are summarized, and work that could lead to the devel- 
opment of highly damage-resistant isolators is discussed. The effects 
of various parameters on pulse-energy uniformity and of multipass 
extraction on laser efficiency are reported. Results of equation-of- 
state, shock propagation, multiburst simulation, and opacity measure- 
ments are discussed. Target designs are described that should pro- 
vide a smooth transition from the exploding-pusher regime of experi- 
ments to that of isentropic compression. gress in target fabrica- 
tion techniques toward creating a 20-times-liquid-density target are 
outlined, and efforts that led to the extension of our neutron detec- 
tion capability to levels of less than 10° n are summarized. The 
results of various studies of laser fusion application, e.g., for produc- 
ing ultrahigh-temperature process heat or hydrogen from water 
decomposition are presented, as well as investigations of fusion- 
fission hybrids for the production of **°U from ***Th. 


33119 (LA-UR—80-1885) Alignment and focusing 
multibeam laser Sweatt, W.C. (Los Alamos Scientific Lab., 
NM (USA)). 1980. Contract W-7405-ENG-36. 5p. (CONF-800719— 
10). NTIS, PC A02/MF AO1. 

From International symposium of the Society of Pho ti- 
cal Instrumentation Engineers; San Diego, CA, USA (28 Jul 1980). 

Large inertial confinement fusion laser systems have many 
beams focusing on a small target. The Antares system is a 24-beam 
CO, pulse laser. To produce uniform illumination, the 24 beams must 
be individually focused on (or near) the target's surface in a symmet- 
ric pattern. To assess the quality of a given beam, we will locate a 
Smartt (point diffraction) interferometer at the desired focal point 
and illuminate it with an alignment laser. The resulting fringe pattern 
shows defocus, lateral misalignment, and beam aberrations; all of 
which can be minimized by tilting and translating the focusing 
mirror and the preceding flat mirror. The device described in this 
paper will remotely translate the Smartt interferometer to any posi- 
tion in the target space and point it in any direction using a two-axis 
gimbal. The fringes produced by the interferometer are relayed out 
of the target vacuum shell to a vidicon by a train or prisms. We are 
designing four separate snap-in heads to mount on the gimbal; two of 
which are Smartt interferometers (for 10.6 4m and 633 nm) and two 
for pinholes, should we wish to put an alignment beam backwards 
through the system. 


33120 (NRL-MR—4309) Beam nonuniformity effects on laser 
ablatively accelerated targets. Obenschain, S.P.; Lehmberg, R.H.; 
Ripin, B.H. (Naval Research Lab., Washington, DC (USA)). 20 Aug 
1980. Contract AI01-77DP40042. 13p. S, PC A02/MF AOl. 

Results are presented of a laser doppler shift technique which 
gives the velocity profiles of ablatively accelerated targets. Measure- 
ments of the effects of laser beam nonuniformity on the target 
acceleration are presented and interpreted in the context of laser 
pellet fusion. 
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33121 gb mete Development of fluorides for high 
laser optics. Final report, 1 April 1978-31 March 1980. Ready, J.F.; 
Vora, H. (Honeywell Corporate Material Sciences Center, Bloo- 
MN (USA)). 9 1980. Contract AC08-78DP40020. 54p. 
S, PC A04/MF A01 
The following optical properties of bee, eee ree Se 
press-forged LiF were evaluated in the program: optical 
ity at 633 nm, stress ence, scattering at 633 nm, 
diiaiien over tee tected shape 10 to 3900 wn, endl lank 
thresholds for 1-ns, 1064-nm and 700-ps, 266-nm laser 
results of the optical characterization tasks indicate that LiF si 
crystals can be press-forged without seriously degrading their 
properties. The following mechanical properties of bo’ 
crystal and press-forged LiF were evaluated: yield St both in com- 
ee epi limit and fracture strength in 3- and ae Soest 
Come ture energy, and threshold for microyield. The results 
indicate that the mechanical properties of LiF single crystals can be 
improved significantly by press forging. 


ae (SAND—80-1358C) Self-magnetically insulated electron 
flow in vacuum transmission lines. VanDevender, J.P.; Crow, J.T.; 
Epstein, B.G.; McDaniel, D.H.; Mendel, C.W. Jr.; Neau, E.L.; 
Poukey, ons Quintenz, J.P.; Seidel, D.B.; Stinnett, R.W. ( 
National Labs., Albuquerque, NM (USA)). 1980. Contract AC04- 
76DPO00789. 46p. (CONF-800923—3). NTIS, PC A03/MF AOl. 

From 9. international symposium on discharges and electrical 
insulations in vacuum; Eindhoven, Netherlands (16 1980). 

The properties of the electron flow in self magnetically- 
insulated vacuum transmission lines are investigated. Experiments 
and analysis of three basic types of transitions in y 
insulated ‘fines indicate that beam effects dominate the power trans- 
port and electron stability. Faraday cup measurements of the loss 
current density to the anode show the usual electron component 
during the rise of the voltage and also a residual loss from negative 
ions. low level loss current persists over a small fraction of the 
total electrode area after the electrons are insulated. The characteris- 
tics of the loss are strongly affected by how the plasma is formed. 


33123 (SAND—80-7001) First wall and cavity design studies for 
a light ion beam driven fusion reactor. Moses, G.A.; Abdel-Khalik, 
S.1.; Drake, D. (Wisconsin Univ., Madison (USA). it. of Nuclear 
Engineering). hg 1980. Contract AC04-76DP00789. 87p. NTIS, 
PC A0S/MF AO1. 

Cavity and first wall designs for light ion beam fusion reac- 
tors are reported. This effort includes parametric analysis of the 
cavity gas response as a function of the gas temperature and gas 
type, the first wall mechanical response as a function of the wall 
material and structural design, the first wall thermal response as a 
function of cavity gas type and wall thickness. Also included are 
neutronics and time dependent radiation damage studies of the first 
wall, taking account of neutron interactions in the pellet. There is an 
assessment of the cavity gas recirculation system with possible 
design alternatives. A novel cavity design that utilizes the effect of 
blast waves in a gas with a strong density gradient is introduced. 
Basic conclusions regarding the viability of conservative cavity 
design options are listed. 


33124 Scaling of ablative laser-fusion implosions. Max, C.E.; 
McKee, C.F.; Mead, W.C. (Lawrence Livermore Laboratory, 
Livermore, California 94550). W-7405-ENG-48. Phys. Rev. Lett.; 45: 
No. 1, 28-31(7 Jul 1980). 

A theoretical model is presented describing the spatial struc- 
ture and scaling laws of laser-driven ablative implosions. The effect 
of inhibited electron thermal transport is explicitly included. Simple 
expressions describe the ablation rate and pressure as a function of 
laser intensity and heaters ge The analytic results are supported by 
extensive comparisons with numerical hydrodynamic simulations. 


33125 Compression of polymer-coated laser-fusion targets to ten 
times liquid DT density. Auerbach, J.M.; Mead, W.C.; ore I 
E.M.; nae D. oa Bailey, D.S.; Hatcher, C.W.; Koppel, L.N 
Lane, Lee, PHY; Manes, K.R.; McClellan, G.; Phillion, 
D.W.; Price, R.H.; Rupert, Vi: Slivinsky, V.W.; Swift, C.D. 
(Lawrence Livermore Laboratory, University of California, Liver- 
—— — 94550). Phys. Rev. Lett.; 44: No. 25, 1672-1675(23 
Jun 1980 

Polymer-coated glass microspheres filled with DT fuel and 
argon seed were irradiated on the SHIVA 1.06-ym laser using 4- 
kJ 200 ps (full width at half maximum), Gaussian pulses. Measured 
light absorption, x-ray spectrum, neutron yields, and x-ray contin- 
uum images compare favorably with detailed computer simulations. 
Pusher neutron activation and argon line imaging diagnostics were 
utilized to measure fuel density. Fuel densities of 1-3 g/cm* or 5-15 
times liquid DT density were inferred. 


33126 Divergent impulsive cross flow over packed columnar 
arrays. Glenn, L.A. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Nucl. Eng. Des.; 56: No. 2, 429-437(Feb 1980). 
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A quasi-one-dimensional method was devised for calculating 
transient, compressible, viscous flows through packed beds and over 
tube bundles. The method was applied to study the impulsive 
crossflow of a lithium plasma throu Lon oaee SS Sane Sa © 
problem that arises in the design of inertial confinement fusion 
reactors. The jet array was a close-packed annular arrangement with 
the plasma initially contained within the annular cavity so that the 
flow was cylindrically divergent. It was found that the crosswise 
semneeiees Sapteoe > Pe ie by Se penaa Sones sane Gon 
abba drag and that skin friction effects were i , 

Pune deg estimated to contribute about 20% of 

resulting from the pellet microexplosion. 


33127 Fuel pellets and optical systems for inertially confined 
fusion. Hendricks, C.D. (California Univ., Livermore (USA). Law- 
rence eg ag Lab.). J. Nucl. Mater.; 85: No. 86, 79-86(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL FL Q9- 31 Jan 1979). 

Current laser-driven ICF targets are complex sets of concen- 
tits agiherioed thalls asade thom 8 veristy of supterisls inclading the 
fuel (e.g., deuterium-tritium), gin, beryllium, gold, polymeric mate- 
rials, or, and several additional organic and inor, - 
materials depending on the particular experiments to be done. 
won Gaatt Gk baeer Gin A cenaias totais ool eo cane, iene fo 
little reason to believe they will be just simple, low quality glass 
shells containing DT gas or simple spheres of deuterated polyethyl- 
ene or other fuel. pee ae we consider many of the current 

‘gets, materials, and fabrication 


and fabrication techniques are discussed 
and various quality factors are presented in an to bring an 
awareness of the possible fusion reactor target problems to 
the scientific and technical community. 


33128 Material a of design and system studies for 
inertial confinement fusion Maniscalco, J.A.; Berwald, D.H. 
(Exxon Research and ing Co., Linden, NJ (USA)); Meier, 
W.R. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). J. heraig Mater.; 85: No. 86, 37-46(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL ( (29 - 31 Jan 1979). 

The major material requirements for inertial confinement 
fusion (ICF) reactors and an indication of the research and develop- 
ment required to meet them are presented. These requirements are 
defined and analyzed by first describing the environment created in 
the process of generating energy with ICF, and then analyzing the 
laser ICF reactor concepts which have been designed to cope with 
this hostile environment. In this paper we discuss several ICF 
materials related problems. However, because of the large role given 
liquid lithium in most conceptual designs we have placed —— 
emphasis on describing the problems associated with wate ems 
containing liquid lithium in the pulsed radiation environment of ICF 
reactors. 

33129 Cryogenic laser fusion target material design consider- 
ations. Miller, J.R.; Fries, R.J.; Press, W.J. (Los Alamos Scientific 
Lab., NM (USA)). "J. Nucl. Mater.; 85: No. 86, 121- 125(Dec —s 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

Laser fusion target designs exhibit improved performance 
when the fusion fuel, a deuterium-tritium (DT) mixture, is frozen 
into a uniform, solid shell. The formation of such a shell requires 
rapid isothermal cooling of the target to cryogenic temperatures. 
The cooling rate must be sufficiently fast to prevent significant, 
gravitationally driven downward flow of the DT as it passes from 
the gaseous through the liquid state. Because it is not possible to 
measure the uniformity of a solid DT layer in opaque, multishell 
targets, we have modeled such targets to calculate the cooling rate 
and, hence, the expected thickness uniformity of the DT shell. The 

resented results provide target desi, — with practical elines 
for the selection of materials and co nliguretions, which assist in 
the fabrication of high-quality cryogenic targets. 


COMPONENT DEVELOPMENT AND MATERIALS TESTING 


REFER ALSO TO CITATION(S) 32579, 32586, 32603, 32614, 
33104, 33109, 33128 


ot (ANL/FPP—79-3) — — Program bi&nnual prog- 
ress report, 979. — National Lab., IL 
(USA)). Feb 1980. Contract Wate 199. NG-38. 121p. NTIS, PC 
A06/MF AOl. 
This ened arest summarizes the Argonne National Labo- 
ratory work for the Office of Fusion Energy during the 


April-Septem 


1979 quarter in the following research and develop- 
ment areas: materials; ener, nm storage and transfer; tritium contain- 
tro 


ment, recovery and con’ advanced reactor design; atomic data; 
reactor safety; fusion-fission hybrid systems; alternate applications of 
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fusion energy; and other work related to fusion power. Separate 
abstracts were prepared for three sections. (MOW) 


33131 (ANL/FPP—79-3, 1-44) Fusion reactor materials. 
Sethi, V.K.; Scholz, R.; Nolfi, F.V. Jr.; Turner, A.P.L. Feb 1980. 

In Fusion Power Program biannual progress report, April- 
September 1979. 

Data are given for each of the following areas: (1) effects of 
irradiation on fusion reactor materials, (2) hydrogen permeation and 
materials behavior in alloys, (3) carbon coatings for fusion ica- 
tions, (4) surface of TiB: coatings energetic and 
*He* irradiations, and (5) neutron dosimetry. (MOW) 


33132 (HEDL-SA—2146) Nuclear data relevant to shield design 
of FMIT facility. Carter, L.L.; Morford, R.J.; Wilcox, A.D. (Han- 
ford eens Develo; it Lab., Richland, WA (USA)). 1980. 
Contract AC14-76FF02170. 36p. NTIS, PC A03/MF A0O1. 

Nuclear data requirements are reviewed for the design of the 
Fusion Materials Irradiation Test (FMIT) facility. This accelerator- 
based facility, now in the early stages of construction at Hanford, 
will provide high fluences in a fusion-like radiation environment for 
the testing of materials. The nuclear data base required a 
the entire range of neutron energies from thermal to 50 MeV. In this 
review, we consider neutron source terms, cross sections for thermal 
and bulk shield design, and neutron activation for the facility. 


(ORNL/TM—7360) Calculation of neutron and — 


experiment. : G. Jr. J.M.; Chap- 
man, G.T. (Oak Ridge National Lab., TN (USA)). Aug 1980. 
Contract W-7405-ENG-26. 42p. NTIS, PC A03/MF AO1. 

Integral experiments that measure the transport of ~ 14 MeV 
D-T neutrons through laminated slabs of proposed fusion reactor 
shield materials have been carried out. Measured and calculated 
neutron and gamma ray energy spectra are compared as a function 
of the thickness and composition of stainless steel type 304, borated 
polyethylene, and Hevimet (a tungsten alloy), and as a function of 
detector position behind these materials. The measured data were 
obtained using a NE-213 liquid scintillator using p discrim- 
ination methods to resolve neutron and gamma ray pulse height data 
and spectral unfolding methods to convert these data to energy 
spectra. The calculated data were obtained using two-dimensional 
discrete ordinates radiation transport methods in a complex calcula- 
tional network that takes into account the energy-angle dependence 
of Ss neutrons and the nonphysical anomalies of the S/sub n/ 


33134 Range calculations using multigroup transport methods. 
Hoffman, T.J.; Robinson, M.T. (Oak Ridge National Lab., TN 
(USA)); Dodds, H.L. (Tennessee Univ., Knoxville (USA)). J. Nucl. 
Mater.; 85: No. 86, 597-601(Dec 1979). 

From 1. ical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

Several aspects of radiation damage effects in fusion reactor 
neutron and ion irradiation environments are amenable to treatment 
by transport theory methods. In this paper, multigroup transport 
techniques are developed for the calculation of particle range distri- 
butions. These techniques are illustrated by analysis of Au-196 atoms 
recoiling from (n,2n) reactions with gold. The results of these 
calculations agree very well with range calculations performed with 
the atomistic code MARLOWE. Although some detail of the atom- 
istic model is lost in the multigroup transport calculations, the 
improved computational speed should prove useful in the solution of 
fusion material design problems. 


33135 Design with ceramics for fusion reactors. Hopkins, G.R. 
(General Atomic Co., San Diego, CA (USA)). J. Nucl. Mater.; 85: 
No. 86, 409-413(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

Ceramic materials used in the first wall and blanket regions of 
fusion reactors can provide very low radioactivity and high tem- 
perature systems with abundant raw material resources. Design 

roblems arise in accommodating tensile stresses in structural mem- 

however, with suitable designs, crack initiation, crack propaga- 

tion and failures can be minimized. Several design concepts are 

discussed for inertial and magnetic confinement fusion reactors. A 
companion paper describes the analytical methods and results. 


33136 Performance of ceramic materials in high temperature 
steam and hydrogen. Horn, F.L.; Fillo, J.A.; Powell, J.R. (Brookha- 
ven National Lab., Upton, NY (USA)). J. Nucl. Mater.; 85: No. 86, 
439-443(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

Materials considered for use in fusion blankets for synthetic 
fuel production were exposed to flowing steam and a combination of 
steam and a combination of steam and hydrogen at temperatures up 
#0 1668 K and flow velocities of 10 meters per second, which ere 
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characteristic of blanket design conditions. The tration rate of 2 
mm per year on silicon ide in steam at 1400 K increased to 6 mm 
year at 1600 K, while alumina, zirconia, and magnesia were 
od 0.1 mm per year. Steam containing 32 to 44 volume percent 
hydrogen caused a large increase in the erosion rate of alumina, 
zirconia, and magnesia at elevated tem . The a 
above which the erosion rate greatly increased was 1 K for 
magnesia, 1550 K for alumina, and 1600 K for zirconia. The penetra- 
tion rates below these temperatures were less than 0.1 mm per year; 
however, 100 K above these temperatures, the penetration rate 
increased four to six times and continued to increase with tempera- 
ture. The erosion rate on silicon carbide was unaffected by the 
resence of hydrogen in the steam. Carbon dioxide was substituted 
for steam and hydrogen in several runs up to 1670 K, and no 
significant weight losses occurred. The silicon carbide acquired a 
porous-glassy coating at the highest temperature. 


33137 Effects of radiation on TFTR coil materials. Imel, G.R.; 
Kelsey, P.V.; Ottewitte, E.H. (Idaho National Engineering Lab., 
Idaho Falls (USA)). J. Nucl. Mater.; 85: No. 86, 367-371(Dec 1979). 
From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 
Coupled Fast Reactivity Measurements Facility 
(CFRMF) at the Idaho National Engineering Laboratory was used 
to irradiate coil insulation specimens provided by the Princeton 


Plasma Physics Laboratory. Exposure times were chosen as to be 
representative of expected lifetime doses in the TFTR. Shear bond 
and flexure tests were performed on irradiated samples; identical 
unirradiated samples were tested as controls. A general loss of 
strength (10-20%) was seen on the majority of specimens. 


33138 First wall protection schemes for inertial confinemen' 
fusion reactors. Kulcinski, G.L. (Wisconsin Univ., Madison (USA)). 
J. Nucl. Mater.; 85: No. 86, 87-97(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

The successful containment of thermonuclear yields ranging 
from 100-4000 MJ has presented a great challenge to the fusion 
reactor designer. It is shown that the thermal pulses associated with 
such pellet design can exceed the melting temperature in first walls 
unless either the chamber size is made unreasonably large (> 10 to 
20 meters in diameter) or something is done to modify the energy 
spectra of the pellet debris. The various approaches to absorbing the 
photons and slowing down the charged particles and neutrons are 
reviewed. Fluidized walls and low pressure gases show great prom- 
ise for protection of the cavity surfaces, but there are a number of 
critical experiments that need to be performed on both of these 
concepts before a final decision on their use in reactors can be made. 


33139 Relationship between material properties and the econom- 
ics of fusion power. Kummer, D.L. (McDonnell Douglas Astronau- 
tics Co., St. Louis, MO (USA)). J. Nucl. Mater.; 85: No. 86, 47- 
56(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

Fusion power cost is influenced by materials, fabrication costs 
and a large number of material properties that impact reactor per- 
formance and safety. Reactor performance parameters that are af- 
fected include thermal to electrical conversion efficiency, neutron 
wall loading (power density), availability, and plasma burn time. 
Chief among the material properties affecting the above reactor 
performance eters are the material's temperature limit and the 
mechanical, | omsme and radiation damage properties that determine 
life and reliability. Extensive materials testing will be required to 
satisfy a reliability goal of not more than one wall failure per year. 
Material properties may affect safety issues such as tritium inven- 
tory, waste disposal and coolant choice. Determination of the es 
of material properties on the cost of fusion power is addressed. Thi 
determination is incomplete in some cases. 


33140 ISX-A graphite limiter experiment. Langley, R.A.; Col- 
chin, R.J.; Isler, R.C.; Murakami, M.; Simpkins, J.E. (Oak Ridge 
National Lab., TN (USA)); Cecchi, J.L.; Corso, V.L.; Dylla, H.F.; 
Ellis, R.A. Jr. (Princeton Univ., NJ (USA). Plasma Physics Lab.); 
Nishi, M. (Hitachi Ltd., Ibaraki (Japan). Energy Research Lab.). J. 
Nucl. Mater.; 85: No. 86, 215-219(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

ATIJS graphite rail limiters were installed in the ISX tokamak 
in order to compare the resulting discharges to those obtained with 
the existing stainless steel limiters and to investigate operation of the 
graphite limiters at elevated temperatures using heating elements 
inside the graphite. No large systematic differences were observed in 
the electron temperature profiles, electron density profiles, nor 
Zsub(eff) between successive runs with the stainless steel (SS) limit- 
ers and 4 (G) limiters. There was, however, a monotonic 
decrease in Zsub(eff) for both cases from approx. 5.6 in the first run 
following the installation of the graphite limiters to approx. 2.8 after 
a two week period when the experiment was terminated due to a 
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scheduled shutdown. Normal incidence UV qpectoenenets wemeeee 
ments of C, N, O, and H radiation showed a factor of 1.5-4 greater 
light for the SS case over the G case. Arc tracks were observed on 
bea hite limiters removal and SEM analysis was performed 
the amount of material removed could be estimated. As the 
graphite limiter was heated daring a series of discharges, no increase 
was observed in either the plasma carbon contamination nor RGA 
hydrocarbon signals until the temperature rose above approx. 400°C. 


33141 Displacement functions for diatomic materials. Parkin, 
D.M.; Coulter, C.A. (Los Alamos Scientific Lab., NM (USA)). J. 
Nucl. ‘Mater. = oo 611-615(Dec 1979). 

topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

We have used an extension of the methods of Lindhard et al. 
to calculate the total lacement function nsub(ij)(E) for a number 
of diatomic materiais, w nsub(ij)(E) is defined to be the average 
number of atoms of a from their sites in a 
Fou Gs apelin ens cn onbschns tee Sesios ype-i and energy E. 
From the nsub(ij(E) one can calculate the fraction etasub(ij 
the type-j displacements produced by a type-i PKA with energy E. 
Valuse ol re) pay etasub(i ii) for MgO, CaO, AleOs, and TaO are present- 
ed. It is shown that for diatomic materials with mass ratios reason- 
ably near one (e.g., MgO, AlsOs) and equal displacement thresholds 
for the two species the etasub(ij) become independent of the PKA 
type i at energies only a few times threshold. However, for larger 
mass ratios the etasub(ij) do not become independent of i until much 
larger energies are reached - e.g. > 10°eV for TaO. In addition, it “4 
— | that the etasub(ij) depend sensitively on the displacemen 

thresholds, with veer Meaeix dans Guceding whee ie Wee 
thresholds become significantly different from one another. 


— nay ee of large rectangular ceramic insulators for 
accelerators for the neutral-beam program. Paterson, J.A.; 
Koehler G.W.; Duffy, T.J. (California Univ., Berkeley (USA). 
rr ce Berkeley Lab). J. Nucl. Mater.; 85: No. 86, 421-425(Dec 
From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 
The need for structures that are resistant to damage for 14 
MeV neutrons, are bakeable, and that can be closely packed togeth- 
er, has resulted in the intensive development of rectangular brazed 
ceramic insulators for ion accelerators. The development of two 
candidate materials, machinable glass ceramic and alumina, is de- 
scribed along with the ceramic-to-metal brazing techniques devel- 
oped for each material. The microstructures of the brazed joints are 
examined and the results of microprobe studies presented. It has been 
found that the surfaces produced by different machining methods 
have a significant effect on the strength of brazed joints to the 
aan glass ceramic. Lapped surfaces have given bond 
ane to three times those produced with other surfaces. 
-size brazes have been realized between alumina and 
wane so aga between machinable glass and titanium. Vacuum tight 
joints between machinable glass and titanium have not been reliably 
achieved and more work is needed before brazing techniques to this 
promising new material are fully understood. 


33143 Fusion materials irradiation test facility at Hanford. Pott- 
a E.W. Jr. (Westinghouse Hanford Co., Richland, WA (USA). 

Hanford Engineering Development Lab.). J. Nucl. Mater.; 85: No. 
86, des -46s(Bec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

The Fusion Materials Irradiation Test Facility (FMIT) is a 
high-energy, high-flux neutron source for fusion materials develop- 
ment. The FMIT linear accelerator will produce a 35 MeV beam of 
deuterons that generates high-energy neutrons by a nuclear strip ing 
reaction with flowing liquid lithium targets. The targets 
located in two identical irradiation test cells, either of which will 
provide an irradiation volume of 10 cm®* at a neutron flux of 10** n/ 
cm?-s. FMIT has been authorized by the US Congress and will be 
constructed and operated by the Hanford Engineering Development 
Laboratory (HEDL) at Richland, Washington, in collaboration with 
the Los Alamos Scientific Laboratory (LASL) which is providing 
the accelerator design. The project is currently entering the detailed 
design phase, —s for start of construction in early 1980 and 
operation in 1983-84. Research and development programs are un- 
derway at both HEDL and LASL to resolve uncertainties in the 
lithium target and accelerator designs. 


33144 Radiation damage in diagnostic windows for the TFTR. 
i W. (Argonne National Lab., IL (USA)). J. Nucl. Mater.; 85: 
No. 86, 405-407 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

Radiation effects in diagnostic window materials are being 
estimated and additional experimental data on the radiation behavior 
is being sought. The materials considered thus far are vitreous silica, 
crystal quartz, and synthetic sapphire. 
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and 

applications. Riley, R.E.; Wallace, T.C.; Dickinson, J.M. 

(Los Alamos Scientific Lab., NM (USA)). J. Nucl. Mater.; 85: No. 
6 ee 


1. topical meeting 
Beach, TLCS. 31 Jan 1979). 


on fusion reactor materials; Miami 


als have _ strengths and excellent chemi 
Their popes canbe talored ver wie ranges 10 met 
sarvios Seno 


components such as boron, silicon or 
offer promise as low Z number materials 
Rete el sm em ao in tokamaks. 


Wa blankets 
-— Rawls, J.M.; Toffolo, W.E.; Chen, W. ( 
Co., San Diego, CA "(USA)). J. Nucl. Mater.; 85: No. 86, 
182(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

Se eS} ie i Oe Rely ont ae 

0 ae: Slane tee ee 2 
b a der ea analysis indicates that HT-9 may 
offer significan Se well Wines Gua 28 nad Gade Gee 
316 alten weak lor temperatures below about 520°C. A number of 
exploratory measurements | a rough calculations suggest that the 
ees Se ee See woe oe 
operational characteristics of tokamak power reactors. 
33147 rechiftgens, TO aig ty tng 
L.L. (Hanf Pp 
at ne gn r.; 85: No. 86, 491-495(Dec 1379), 

1. topical meeting on fusion reactor materials; Miami 

Beach, FLO9. 31 Jan 1979). 

The major conclusion is that the variation in damage rates in 
FMIT will be dominated by changes in flux, not spectrum. Through- 
out the test region where the flux is greater than 10** n/cm’s, the 
flux varies a a factor of about 20, while the spectral-averaged 

lacement and helium production cross sections for copper vary 
by than factors of two and four, respectively. The corresponding 
helium-to-dpa ratios bracket a fusion reactor first wall value for 
copper (i.e., 7.7 appm He/dpe). With the L(G.) yilds and with the 
copper damage energy and um production cross sections used in 
= Ln - the test volumes for which the displacement and total 
ee ee Se ee ee oe 
wall (with a loading of 1.0 MW/m?) are about 139 and 

208 cm’, respectively. 


33148 Materials implications of fusion-fission reactor designs. 
Schultz, K.R. (General Atomic Co., San Diego, CA (USA)). J. Nucl. 
Mater.; Ses ae oe 86, 29-36(Dec 1979). 

1. topical on fusion reactor materials; Miami 
Beach, FLC (29 - 31 Jan 1979). 


In this paper the fusion-fission reactor concept is briefly 
reviewed. The poate operating modes for fusion-fission systems 
are reviewed with emphasis on their materials environments, and the 
materials implications of the assumed mainline fuel producing hybrid 
are discussed from the reactor designer's point of view. The impact 
of materials ery ey on hybrid reactor design is assessed and it 
‘a although materials performance is of vital concern 
and materials evaluation work is needed, the materials re- 
quirements of the +54 are an overlap of fusion and fission require- 
ments and appear to be less demanding than those of fission and 
fusion systems alone. 


33149 Application of dynamical computer models to high energy 
cascades. Heinisch, H.L.; Schiffgens, (Hanford 

een moa: Lab., Richland, WA STUSA: nen D.M. (Cali- 
fornia State Univ., "Northridge (USA)). J. Nucl. Mater.; 85: No. 86, 
607-610(Dec eo 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

A modification of the quasi-dynamical computer code 
ADDES has been developed to allow for the simulation of defect 
production in high energy cascades. In the first of a two-stage 

process, the cascade is allowed to develop until no atom 
has more than a relatively high cut-off energy. As atoms fall below 
the cut-off, they are tagged and removed from consideration during 
the remainder of the development. The second stage is the evalua- 
tion of defect production by energetic atoms tagged in the first stage 
using a defect yield function determined from dynamical simulation 
of low energy events. This code is used to simulate defect produc- 
tion in 10 keV cascades in several directions in copper, and the 
results are compared with those of the binary collision code MAR- 
LOWE. Good t is obtained when an effective recombina- 
tion radius of 2.2 lattice parameters is assumed. 
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33150 Swelling with inhomogeneous point defect production - a 
cascade diffusion theory. Mansur, L.K.; Coghlan, W.A. (Oak Ridge 


National Lab., TN (USA)); Brailsford, A.D. (Ford Motor Co., 
Dearborn, MI (USA)). J. Nucl. Mater.; 85: No. 86, 591-595(Dec 
1979) 


From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

A theoretical model is described to evaluate the effects of 
spatially and temporally discrete production of point defects in 
collision cascades. Large fluctuations occur with time in the vacancy 
concentration. The interstitial concentration is nearly always zero 
except for extremely large spikes of short duration, corresponding to 
the occurrence of a cascade anywhere within the sphere beyond 
which all generated defects are absorbed by sinks before reaching 
the reference point. The growth rate of a void in this environment is 
compared to that given by the more approximate rate theory. The 
difference is small, but increases at high temperature. This work has 
implications for void nucleation, irradiation creep, and analysis of 
p irradiations. 


GENERAL AND MISCELLANEOUS 


MANAGEMENT 
REFER ALSO TO CITATION(S) 31585 


33151 (CEP—80/1) Current energy patents. Abstracts 1 to 423. 
Stuber, C.E. (ed.). ment of Energy, Oak Ridge, TN (USA). 
Technical Information Center). Jan 1980. 102p. TIC. 

This new publication provides abstracting and indexing cov- 
erage of the international patent literature, including patent applica- 
tions, concerning any aspect of energy production, conservation, and 
utilization. The literature is arranged by subject category, and, 
within category, by the country issuing the patent. Assignee, inven- 
tor, subject, and patent number indexes are provided. (RWR) 


33152 (ORNL/TM—6428) ORNL Direct Purchase Information 
System (DPIS) user’s manual. Grubb, J.W.; Lovin, J.K.; Smith, M.B.; 
Haese, R.L.; Needham, D.B.; Wilson, J.K. (Oak Ridge National 
Lab., TN (USA)). Aug 1980. Contract W-7405-ENG-26. 106p. 
NTIS, PC A06/MF AO1. 

The ORNL Management Information System (MIS) Direct 
Purchase Information System (DPIS) is an on-line interactive system 
of computer programs. The system can provide a manager with 
commitment and delivery schedule information on current direct 
purchase requisitions. The commitment data accounts for the orders 
that have been placed and those requisitions yet to be placed with a 
vendor. Information can be summarized at many different levels, and 
individuals can quickly determine the status of their requisitions. 
DPIS contains data only on active outside direct purchases, but has 
the capability to access historical data. It provides sufficient flexibil- 
ity to be used to answer many questions pertinent to the status of 
these direct purchases and their obligating costs. Even an inexperi- 
enced computer user should have little difficulty in learning to use 
DPIS. The User Module prompts the user on what type of response 
it is expecting. If the user has doubts as to the response, or if the 
meaning of the response is not clear, the module will give a detailed 
list of the options available at that level. The user has control of 
what data are to be considered, how they are to be grouped, and 
what format the output will take. As the user selects the options 
available at a given level, the module proceeds to the next lower 
level until sufficient input has been supplied to provide the requested 
information. A major benefit of this interactive, user-oriented system 
is that the manager can specify the information requirements and 
does not have to spend time going through a great deal of other data 
to locate what is needed. Because it is interactive, a search can begin 
at a summary level and then resort to a more detailed level if needed. 
DPIS allows the user direct control for selecting the type of commit- 
ment data, output, funds, and direct purchase. 


MATHEMATICS AND COMPUTERS 
REFER ALSO TO CITATION(S) 32775, 33065 


33153 (ANL—80-42) Applied Mathematical Sciences research at 
Argonne, October 1, 1978-March 31, 1980. Pieper, G.W. (ed.). (Ar- 
ionne National Lab., IL (USA)). 1980. Contract W-31-109-ENG-38. 
Sop. NTIS, PC A03/MF AOI1. 

This report reviews the research activities of the Applied 
Mathematical Sciences Section for the period October 1, 1978, 
through March 31, 1980. The body of the report discusses various 
projects carried out in four major areas of research: applied analysis, 
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ponpenes mathematics, software engineering, and software clin- 
ics. Information on section staff, visitors, workshops, and seminars is 
found in the appendices. Descriptions of individual research topics 


are very brief. 
33154 (ANL—80-68) Implementation guide for MINPACK-1. 
Garbow, B.S.; Hillstrom, K.E.; More, J.J. (Argonne National Lab., 
IL (USA)). Jul 1980. Contract W-31-109-ENG-38. 45p. NTIS, PC 
A03/MF AOI. 

MINPACK-1 is a package of Fortran subprograms for the 
numerical solution of systems of nonlinear equations and nonlinear 
least-squares problems. This report describes how to implement the 
package from the tape on which it is transmitted. 3 tables. 


33155 (BNL—28138) Numerical method for solving elliptic 
boundary value problems in unbounded domains. Goldstein, C.I. 
(Brookhaven National Lab., U 


n, NY (USA)). Jul 1980. Contract 
ACO2-T6CHOOOI6. 8p. (CONF-800699—1). NTIS, PC A02/MF 
AOl. 


From a problem solvers conference; Santa Fe, NM, 
USA (30 Jun 1980). 

A numerical method for solving elliptic boundary value prob- 
lems in unbounded domains is described. An artificial boundary near 
infinity, say a sphere ['/sub R/ of large radius R, and an approximate 
local boundary condition on I'/sub R/ are introduced. A finite 
element method is then employed to discretize this approximate 
problem. Since R must be large in order to estimate the error due to 
the artificial boundary, the resulting system of linear equations is 
usually quite large. A description is given on how to reduce the 
number of linear equations to the asymptotically optimal amount, 
while optimal error estimates and the sparseness of the matrix are 
preserved, by grading the mesh systematically in such a way that the 
element mesh sizes are increased as the distance from the origin 
increases. Some numerical results are given. 1 table. (RWR) 


33156 (CONF-800733—1) Lanczos algorithm for symmetric ei- 
genvalue problems. Scott, D.S. (Union Carbide Corp., Oak Ridge, 
TN (USA). Nuclear Div.). 1980. Contract W-7405-ENG-26. 25p. 
NTIS, PC A02/MF AO1. 

From Conference on sparse matrices and their uses; Reading, 
UK (9 Jul 1980). 

The Lanczos algorithm was originally used to tridiagonalize 
symmetric matrices, but it was men sapeene by more effective 
methods based on explicit orthogonal similarity transformations. The 
algorithm was later revived as an effective scheme for solving sparse 
symmetric eigenvalue problems. The historical development and the 
current state of the Lanczos algorithm are surveyed. 


33157 (COO—3077-160) Similarity solutions of systems of par- 
tial differential equations using MACSYMA. Rosenau, P.; Schwarz- 
meier, J.L. (New York Univ., NY (USA). Courant Inst. of Math- 
ematical Sciences). Oct 1979. Contract AC02-76ER03077. 24p. 
NTIS, PC A02/MF AO1. 

A code has been written to use the algebraic computer system 
MACSYMA to generate systematically the infinitesimal similarity 
groups corresponding to systems of quasi-linear partial differential 
equations. The infinitesimal similarity groups can be used to find 
exact solutions of the partial differential equations. In an example 
from fluid mechanics the similarity method using the computer code 
reproduces immediately a solution obtained from dimensional analy- 
sis. 


33158 (DOE/TIC—11216) Computerized technical-document 
preparation (TXT users manual). De Volpi, A.; Fenrick, M.R.; Stan- 
ford, G.S.; Fink, C.L.; Rhodes, E.A. a National Lab., IL 
(USA)). Mar 1980. Contract W-31-109-ENG-38. 74p. NTIS, PC 
A04/MF AOl1. 

The computer-assisted text-processing system, called TXT, 
has been implemented to benefit primarily the originator of technical 
reports. The system is of particular value to professional staff, such 
as scientists and engineers, who have responsibility for generating 
much correspondence or lengthy, complex reports or manuscripts - 
especially if prompt turnaround and high accuracy are required. It 
can produce text that contains special Greek or math symbols. 
Written in FORTRAN and MACRO, the roe TXT operates on 
a PDP-11 minicomputer under the RSX-11M multi-task multi-user 
monitor. Periphera’ hardware includes videoterminals, electrostatic 
printers, and magnetic disks. Either data- or word-processing tasks 
may be performed at the terminals. 


33159 (LA—8435-MS) MBD diagnostics. Dawson, W.K. (Los 
Alamos Scientific Lab., NM (USA)). Jul 1980. Contract W-7405- 
ENG-36. 84p. NTIS, PC A05/MF AOl1. 

A series of tests for the BiRa Microprogrammed Branch 
Driver has been written and assembled into a coherent system. 
Detailed and understandable error diagnostics are given by each test. 
Experience to date indicates that an MBD that passes all tests in the 
system will operate reliably. An appendix gives details of engineer- 
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ing change orders devised to cure problems revealed by the tests. 6 


33160 (LA—8470-MS) Department of Energy research in utili- 
zation of computers. Buzbee, B.L.; Worlton, W.J.; 
G.; Rodrigue, G. (Los Alamos Scientific Lab., NM (USA)). 
Aug 1980. Contract W-7405-ENG-36. 14p. NTIS, PC A AO0l. 
t of Energy (DOE) and other Government re- 
search laboratories depend on -performance computer systems 
to accomplish their programmatic goals. As the most 
computer systems become available, » on are acquired by these 
laboratories so that advances can be made tn their dociplines These 
advances are often the result of added sophistication to numerical 
models, the execution of which is made possible by high-perform- 
ance computer systems. However, high-performance computer sys- 
tems have become increasingly complex, and consequently it has 
become increasingly difficult to realize their potential performance. 
The result is a need for research on issues related to the utilization of 
these systems. This rt gives a brief description of high-perform- 
ae cone os el HAUL de rain comin 
lormance computers wii ie growing complexity 
of applications within BOE, and areas of high-performance comput- 
er systems warranting research. | figure. 


33161 (LA-UR—80-2127) Multi-grid and ICCG for problems 
with interfaces. Dendy, J.E.; Hyman, J.M. (Los Alamos Scientific 
Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 6p. (CONF- 
800756—1). NTIS, PC A02/MF AOl1 
1980). From Elliptic equation conference; Santa Fe, NM, USA (Jul 
Computation times for the multi-grid (MG) a the 
incomplete Cholesky conjugate gradient (ICCG) orithm [J. 
Comp. Phys. 26, 43-65 (1978). Math. Comp. 31, 148-162 {1977)) and 
the modified ICCG (MICCG) algorithm IT 18, 142-156 a to 
solve elliptic differential equations are compared. 
MICCG and ICCG algorithms are more robust than the MG i 
general positive definite systems. A major advantage of the MG 
Section is that the structure of the problem can be e —— to 
reduce the solution time significantly. Five example problems are 
discussed. For problems with little structure and for one-shot calcu- 
lations ICCG is recommended over MG, and MICCG, over ICCG. 
For problems that are done many times, it is worth investing the 
effort to study methods like MG. 1 table (RWR) 


pn (ORNL/CSD—63) Solution of large-scale sparse least 

using auxiliary storage. George, A.; Heath, M.T.; 
Sonesta, R.J. (Oak Ridge National Lab., TN (USA)). Aug 1980. 
Contract W-7405-ENG-26. 4lp. NTIS, PC A03/MF AOI. 

Very large sparse linear least-squares problems arise in a 
variety of applications, such as geodetic network adjustments, photo- 
grammetry, earthquake studies, and certain types of finite element 
analysis. Many of these problems are so large that it is impossible to 
solve them without using auxiliary storage devices. Some problems 
are so massive that the storage needed for their solution exceeds the 
virtual address space of the largest machines. A method for solving 
such problems on a typical (large) computer is described, and the 
results of some experiments illustrating the effectiveness of this 
approach are provided. The method includes an automatic ition- 
ing scheme that is essential to the efficient management of the data 


on auxiliary files. 8 figures, 2 tables 


33163 (SAND—80-0417C) Solving ODEs in quasi steady state. 
Shampine, L.F. (Sandia National Labs., Albu oe NM (USA)). 
1980. Contract AC04-76DP00789. 12p. (CONF-800497—1). NTIS, 
PC A02/MF AOl1. 

From Workshop on numerical integration of ordinary differ- 
ential = Bielefeld, F.R. Germany (14 mr 1980). 

ordinary differential equations (ODEs) with solutions 
in a quasi ‘ae state has been studied by computational chemists, 
lied mathematicians, and numerical analysts. This paper first 
discusses what stiffness is for model problems arising in chemical 
kinetics. Chemists and applied mathematicians have made use of 
quasi-steady-state approximations (singular perturbation theory) to 
alter the problem so as to avoid stiffness. The approach is described 
and some difficulties are noted. Numerical analysts have developed 
methods to solve general stiff ODEs. How they relate to the 
pr roblem at hand is described and some difficulties are pointed out. 
inally, ideas from both approaches are combined. The new combi- 
nation deals effectively with stiffness when the quasi steady state 
hypothesis is valid. 
33164 (UCID— 18757) Contour plotting programs for printer and 
Calcomp plotter. Moller, P. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Jul 1980. Contract W-7405-ENG-48. 
16p. NTIS, PC A02/MF AOl1. 

Contour plotting programs for plotting contour diagrams on 
printers or Calcomp plotters are described. The subroutines also 
exist in versions that are useful for the special application of finding 
minima and saddlepoints of nuclear potential energy surfaces gener- 
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ated by the subroutine PETR3 of another program i a 

general user, however, the most interesting aspect of the auae 
package is probably the possibility of generating printer contour 
plots. The plotting of printer contour plots is a very fast and 
convenient way of displaying two-dimensional functions. 3 figures. 


33165 (UCRL—84658) Signal processing aspects of the S-1 mul- 
= project. Farmwald, P.M.; Bryson, W.; Manferdelli, J.L. 

ifornia Univ., Livermore (USA). Lawrence Livermore National 

.). 28 Jul 1980. Contract W-7405-ENG-48. 9p. (CONF-800719— 
7). NTIS, PC A02/MF AO1. 

From International symposium of the Society of 
cal Instrumentation Engineers; San Diego, CA, USA (28 Jul 1 
The S-1 family of uni- and multiprocessors is an extremely- 

high-performance but relatively inexpensive general-purpose set of 
digital processing systems being developed for the most demanding 
National security applications. A typical S-1 system consists of from 
one to sixteen S-1 uniprocessors sharing up to 4 gigawords of 
uniformly addressed main memory. Each uniprocessor of the current 
(Mark TIA) generation has computational power roughy equivalent 
to that of a CRAY-1. This paper gives a general description of the S- 
1 Mark IIA uniprocessor and a somewhat more extensive discussion 
of its signal processing hardware and hardware-executed 
The focus is a discussion of the felicitous properties of the uniproces- 
sor components that make the S-1 system a powerful general- 
purpose digital signal processor. 3 figures, 3 tables. 


33166 Comparison the three methods for selecting values of input 
variable in the analysis of output from a computer code. McKay, M.D. 
(Los Alamos Scientific Lab., De NM), Beckman, R.J.; Conover, W.J. 
Technometrics; 21: No. 2, 239-245(May 1979). 

Two types of sampling plans are examined as alternatives to 
simple random sampling in Monte Carlo studies. These plans are 
shown to be improvements over simple random sampling with 
respect to variance for a class of estimators that includes the sample 
mean and the empirical distribution function. 6 figures. 


33167 Some new sequences the Catalan and Motzkin 
numbers. Stein, P.R.; Waterman, M.S. (Univ. of California, Los 
Alamos, NM). Discrete Math.; 26: 261- 272(1978). 

Some new sequences are introduced that satisfy quadratic 
recurrence rules similar to those satisfied by the classical Catalan 
numbers and the less well-known Motzkin numbers. For each se- 
quence the general term is expressed as a sum of products of Catalan 
numbers and generalized Fibonacci numbers. In addition, first-order 
asymptotic formulas are given for the most interesting cases. 3 tables. 


INFORMATION HANDLING 


REFER ALSO TO CITATION(S) 31619, 31671, 31704, 32363, 
32364, 32760 


33168 (DOE/TIC—4585-R 1(Suppl.5)) Energy Information Data 
Base: corporate author entries. (Department of Energy, Oak —_ 
TN (USA). ao Information Center). Mar 1980. 92p. Ss, 
PC A0S/MF AOl 

One of the controls for information entered into the data 
bases created and maintained by the DOE Technical Information 
Center is the standardized name for the corporate entity or the 
corporate author. The purpose of Energy Information Data Base: 
Corporate Author Entries (TID-4585-R1) and this supplemental list 
of authorized or standardized corporate entries is to provide a means 
for the consistent citing of the names of organizations in biblio- 
graphic records. In general, an entry in Corporate Author Entries 
consists of the seven-digit code number assigned to the particular 
corporate entity, the two-letter country code, the largest element 
the corporate name, the location of the corporate entity, and 
smallest element of the corporate name (if provided). This 
ment [DOE/TIC-4585-R1(Suppl.5)] contains additions to the 
document (TID-4585-Ri) and is intended to be used with 
publication. (RWR) 


33169 (GEPP-TIS—519) Application of word processing to engi- 
neering documentation. McGirr, C.J. (General Electric Co., St. Pe- 
tersburg, FL (USA). Neutron Devices Dept.). 25 Aug 1980. Con- 
tract AC04-76DP00656. 13p. NTIS, PC A02/MF AOl. 

Word processing has increased the production rate of engi- 
neering documents at the General Electric Neutron Devices Depart- 
ment. Time reductions are 10 percent for original typing, 35 percent 
for document revisions, and 90 percent for repetitive typing. Total 
man-hours saved annually are 1155. The system consists of two work 
stations, a master central processing unit, and a daisy printer. These 
are ties into a large-scale computer. 4 figures. 





CIVILIAN DEFENSE 


(AD- ae gtr ys in a nuclear a envi- 
ronment. Final report Sep 77-30 Apr 79. Longinow, A. (IIT 
Research Inst., Cte, IL StisA). May 1979. Contract DCPAOI- 
77-C-0229. 161p NTIS, PC A08/MF AOl1. 

This report contains information on protective capabilities of 
a variety of different personnel shelters against prompt effects of 
nuclear weapons. This information was collected from previous 
studies performed for DCPA in this subject area. Protective capabili- 
ties are expressed in terms of ‘people survivability functions’ which 
relate the Probability of survival (or percent survivors) to the free 
field overpressure at the shelter site. Respective shelters are de- 
scribed in terms of their geometry and material properties. The 
following shelter categories are included. (1) Existing Engineered 
Buildings (Upper Stories and Basements), (2) Designed Basements, 
(3) Single-Purpose Shelters, (4) Dual-Purpose Shelters, (5) Expedient 
and Special Purpose Shelters and (6) Expediently Upgraded Shel- 
ters. 





CORPORATE INDEX 


In the Corporate Index, report literature is indexed using the name 
of the organization or institution responsible for issuing the report. 
Headings are provided for all report literature and for published 
literature for which a corporate approach is especially desirable, e.g., 
symposium and conference proceedings. 

Each entry under a corporate heading gives the report title 
and the volume and abstract numbers. Report numbers, if applicable, 
are given in parentheses at the end of the entry. 

DOE Energy Information Data Base: Corporate Author En- 
tries (TID-4585) is used in the standardization of corporate entries. 
TID-4585 is available for purchase from the National Technical 
Information Service (NTIS), U. S. Department of Commerce, 
Springfield, Virginia 22161. 
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Abadan Inst. of Tech. (Iran) 

Simulation model for the performance analysis of roof pond 

systems for heating and cooling, 5:32001 (LBL—9292(Rev.)) 
Acurex Corp., Mountain View, CA (USA) 

Air pollution control device configurations, 5:32203 (P—300-80- 
003) 

Assessment of H2S control technologies for geothermal power 
plants, 5:32106 (P—300-80-004) 

Advisory Group for Aerospace Research and Development, 92 - 

Neuilly-sur-Seine (France) 

Fluid dynamic aspects of wind energy conversion, 5:32171 (AD- 
A—076315) 

Aerochem Research Labs., Inc., Princeton, NJ (USA) 

Development of a model and computer code to describe solar 
grade silicon production processes. Final report, 5:31803 (DOE/ 
JPL/954862—79/8) 

Development of processes for the production of solar grade 
silicon from halides and alkali metals. First quarterly report, 
October 3-December 31, 1979, 5:31809 (DOE/JPL/955491— 
80/1) 

Silicon halide-alkali metal flames as a source of solar grade silicon. 
Final report, 5:31800 (DOE/JPL/954777—80/8) 

Aa Corp., Los Angeles, CA (USA). Energy and Resources 
v. 


Summary of system designs for photovoltaic experiments and 
recommendations for future activities, 5:31865 (SAND—80- 
7069) 

AeroVironment, Inc., Pasadena, CA (USA) 

Definitive generic study for the effect of high lift airfoils on wind 
turbine effectiveness. Executive summary. Final report, 5:32183 
(SERI/TR—98003-2) 

AiResearch Mfg. Co., Torrance, CA (USA) 

Evaluation of filament-wound Kevlar-49/epoxy fatigue properties. 
Final report, 5:32602 (UCRL—15264) 

Air Force Engineering and Services Center, Tyndall AFB, FL (USA) 
Control of particulate emissions from turbine engine test cells by 
cooling water injection. Final report Feb—May 79, 5:32712 

(AD-A—075947) 
Alabama Univ., University (USA). Mineral Resources Inst. 

Reconnaissance and processing of impounded coal wastes. 
Quartei-y report, April 1, 1980-June 30, 1980, 5:31526 (DOE/ 
ET/11070—T1) 


Alberta Univ., Edmonton (Canada) 
Wind tunnel simulation of plume 
Lake site. Final +4 Pe 31617 ro marty 
Association for Vocational Instructional Materials, Athens, 


Providing for energy efficiency in homes and small buildings. Part 
I. Understanding and practicing energy conservation in 
buildings, 5:32507 (DOE/IR/06065_ (Pt. 1)) 

Providing for energy efficiency in homes and small buildings. Part 
II. Determining amount of energy lost or gained in a building, 
5:32508 (DOE/IR/06065— 1(Pt.2)) 

Providing for energy efficiency in homes and small buildings. Part 
III. Determining which practices are most effective and 
ins materials, 5: 32509 + depois: 

American King Corp., Waco, TX 

Feasibility study of the Solar King, Inc. machine concept, 5:31866 

(ALO—44) 
Ames Lab., IA (USA) 

Adsorption of organic molecules at the mercury-solution interface: 
effect of anion specific adsorption on double layer properties, 
5:32657 (IS-T—888) 

Chemically based synergic solvent extraction model for the system 
Nd(NOs)s-HDEHP-TBP-benzene, 5:32644 (IS-M—281) 

Inductively coupled plasma-atomic emission spectroscopy: a 
computer controlled, scanning monochromator system for the 
rapid determination of the elements, 5:32746 (IS-T—891) 

Inverse Raman effect: applications and detection techniques, 
5:32907 (IS-T—892) 

Modeling of solid-gas reactions with application to the 
chlorination of lime, 5:32649 (IS-T—902) 

Rate of oxydesulfurization of coal-derived pyrite in hot alkaline 
solution, 5:31454 (IS-T—905) 

Status of chemical coal cleaning processes, 5:31546 (IS-M—275) 

Superconducting tunneling study of V and VsGa, 5:33063 (IS-T— 
904) 

Upper critical field in anisotropic superconductors, 5:33061 (IS- 
T—901 

Amoco Ol Ge. Naperville, IL (USA). Research and Dovelagment 


Dept. 

Chemistry and processability of crude oil asphaltenes as studied by 
ultracentrifu; ag §:31572 (LA-UR—80-1439) 

Anco Engineers, Santa Monica, CA (USA) 

Energy use surveys for six hospitals: pilot project. Final report, 
5:32462 (P—400-80-063) 

AN SSSR, Moscow. Inst. 

Cosmological models of the universe with rotation of time's 
arrow, 5:32896 (SLAC-Trans—192(Rev.)) 

Argonne National Lab., IL (USA) 

Applied Mathematical Sciences research at Argonne, October 1, 
1978-March 31, 1980, 5:33153 (ANL—80-42) 

AROMA-AIRWICK: a CHLOE/CDC-3600 system for the 
automatic identification of spark images and their association 
into tracks, 5:32741 (ANL/AMD/TM—64) 

Assessment of external combustion, Brayton-cycle engine 
potential in total and integrated energy systems, 5:32500 (ANL/ 
ES—96) 

Computerized technical-document preparation (TXT users 
manual), 5:33158 (DOE/TIC—11216) 

Costs and water quality effects of controlling point and nonpoint 
pollution sources, 5:32804 (ANL/ES—99) 





ARMY ARMAMENT RESEARCH AND DEVELOPMENT 


Costs and water quality effects of wastewater treatment plant 
centralization, 5:32803 (ANL/ES—98) 

Determination of compliance with PL 92-500 Section 316(b) for 
the Donald C. Cook Nuclear Power Plant of the Indiana and 
Michigan Power Company, 5:32284 (ANL/EIS—12) 

Electrorefining of copper from a cuprous ion complexing 
electrolyte. II. Experimental comparison of possible alternative 
electrolytes and preliminary cost engineering analysis, 5:32480 
(ANL/OEPM—80-2) 

Environmental assessment of stillage control, 5:31830 (CONF- 
800334—19) 

Environmental control implications of coal use, 5:31530 (CONF- 
800334—18) 

Experiments on cold-trap regeneration by NaH decomposition, 
5:32225 (ANL—79-100) 

Fuel-column imaging in fast critical assembly safeguards, 5:31709 
(CONF-800315—21) 

Fusion Power Program biannual progress report, April-September 
1979, 5:33130 (ANL/FPP—79-3) 

Galvanostatic polarization of zinc microanodes in KOH 
electrolytes, 5:32346 (ANL/OEPM—80-1) 

Implementation guide for MINPACK-1, 5:33154 (ANL—80-68) 

In pursuit of clean air: a data book of problems and strategies at 
the state level. Volume 2. Federal Regions I, II, and III, 5:32761 
(ANL/EES-TM—90(V ol.2)) 

In pursuit of clean air: a data book of problems and strategies at 
the state level. Volume 1. Introduction and summary, 5:32774 
(ANL/EES-TM—90(Vol.1)) 

Investigation of limestone sulfation enhancement agents and their 
corrosion rates in FBCs. Annual report, October 1978- 
September 1979, 5:31548 (ANL/CEN/FE—79-15) 

Large scintillation counter design with waveshifter light 
collection, 5:32744 (COO—307 1-244) 

Low-frequency fatigue-crack propagation in Type 304 stainless 
steel at 482 and 593°C, 5:32543 (ANL—80-45) 

Measured and evaluated neutron cross sections of elemental 
bismuth, 5:33023 (ANL/NDM—S1) 

Neutron source investigations in support of the cross section 
program at the Argonne Fast-Neutron Generator, 5:32720 
(ANL/NDM-—S3) 

Nonelastic-scattering cross sections of elemental nickel, 5:32982 
(ANL/NDM—54) 

Radioactive material transport in sodium-cooled nuclear reactors, 
5:32238 (HEDL-SA— 1870) 

Radioactivity in man: levels, effects and unknowns, 5:32863 
(CONF-800392—1) 

Reference design of 100 MW-h lithium/iron sulfide battery system 
for utility load leveling, 5:32196 (ANL—80-19) 

Studies of nuclear waste migration in geologic media. Annual 
report, October 1978-September 1979, 5:31691 (ANL—80-36) 

Symposium on high spin phenomena in nuclei, 5:33008 (ANL/ 
PHY—79-4) 

US U-25 channel performance analysis, 5:32424 (ANL/MHD— 
80-4) 

Army Armament Research and Development Command, Aberdeen 
Proving Ground, MD (USA). Ballistics Research Lab. 

The U.S. Army Radon Team: organization, capabilities and 
resources. Final report, 5:32862 (AD-A—076168) 

Army Electronics Research and Development Command, Fort 
Monmouth, NJ (USA). Electronics Technology/Devices Lab. 
Regenerative burner system for thermoelectric power sources. 

Technical report, 5:32479 (AD-A—075955) 

Army Inst. of Dental Research, Washington, DC (USA) 

Effects of carbon dioxide laser radiation on bone. an initial report, 
5:32883 (AD-A—076323) 

Army Missile Research and Development Command, Redstone 
Arsenal, AL (USA). High Energy Laser and Research Lab. 
Nuclear studies of a uranium metal-metal excimer nuclear laser/ 

reactor with nuclear light bulb design. Technical report, 5:32263 
(AD-A—075968) 

Atmospheric Research and Technology, Inc., Sacramento, CA (USA) 
Wind resource assessment in California, 5:32166 (P—500-80-024) 

Auburn Univ., AL (USA). Dept. of Mechanical Engineering 
Improving the efficiency, safety, and utility of woodburning units. 

Quarterly report No. WB-3, 5:32450 (DOE/ET/11288—T2) 

Improving the efficiency, safety, and utility of woodburning units. 
Quarterly report No. WB-7, 5:32451 (DOE/ET/11288—T3) 

Improving the efficiency, safety, and utility of woodburning units. 
Quarterly report No. WB-2, 5:32452 (DOE/ET/11288—T4) 
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Australian Coal Industry Research Labs., North Ryde 

Development and application of a computer modelling technique 
for assessment of the stability of underground mining layouts, 
5:31540 (ACIRL-PR—79-9) 

Petrographic analysis of an Australian coking coal blend: 
International Committee for Coal Petrology ring analysis 1. 
exercise 1978/79, 5:31514 (ACIRL-PR—79-8) 

Prediction of mining conditions from bore core information: rock 
mechanics investigations in the Wongawilli Seam at Huntley 
Colliery, 5:31515 (ACIRL-PR—79-12) 

Prediction of mining conditions from bore core information: rock 
mechanics investigations in the Whybrow Seam at Wambo 
Colliery, 5:31517 (ACIRL-PR—79-17) 

Prediction of mining conditions from bore core information: rock 
mechanics investigations in the Liddell Seam at Liddell State 
Mine, 5:31516 (ACIRL-PR—79-15) 

apa Industries, Inc., Silver Spring, MD (USA). Vitro Labs. 
iv. 

Environmental data for sites in the National Solar Data Network, 
5:31779 (SOLAR/0010—80/06) 

Environmental data for sites in the national solar data network, 
5:31780 (SOLAR/0010—80/07) 

Avco-Everett Research Lab., Everett, MA (USA) 

Flameout and acoustic damping in pulsed chemical lasers. Final 

technical report, 5:32691 (AD-A—076124) 


Babcock and Wilcox Co., Lynchburg, VA (USA). Nuclear Power 

Generation Div. 

Qualification of the B and W Mark B fuel assembly for high 
burnup. Second semi-annual progress report, January-June 1979, 
5:32218 (COO—4711-24) 

Babcock and Wilcox Co., Lynchburg, VA (USA). Research and 

Development Div. 

Qualification of the B and W Mark B fuel assembly for high 
burnup. Second semi-annual progress report, January-June 1979, 
5:32218 (COO—4711-24) 

Barber-Nichols Engineering Co., Arvada, CO (USA) 

500 kW direct contact pilot plant for East Mesa, 5:32113 (LBL— 
9808) 

Battelle Columbus Labs., OH (USA) 

Carbohydrate crops as sources of fuels, 5:31839 (DOE/TIC— 
11242) 

Compendium of information on identification and testing of 
materials for plastic solar thermal collectors, 5:32044 (DOE/ 
CS/30171—1) 

Development of electrochemical photovoltaic cells. Third 
technical progress report, November 1, 1979-January 31, 1980, 
5:31856 (DSE—4042-T24) 

Evaluation of selected chemical processes for production of low- 
cost silicon (Phase III). Silicon material task Low-Cost Solar 
Array Project. Nineteenth quarterly progress report, April 1- 
June 30, 1980, 5:31796 (DOE/JPL/954339—80/19) 

Thermophysical properties of coal liquids. Third quarterly 
technical status report, April 1-June 30, 1980, 5:31518 (BMI— 
2063) 

Battelle Florida Marine Research Facility, Daytona Beach (USA) 

Bioaccumulation and depuration of bromoform in five marine 
species, 5:32808 (PNL-SA—7857) 

Battelle-Institut e.V., Frankfurt am Main (Germany, F.R.) 

Research and development in the field of sodium sulfur batteries. 
Long-lived beta alumina electrolytes, prepared according to an 
optimized spray decomposition process, 5:32347 (BMFT-FB- 
T—80-032) 

Research and development work on the self-discharge of cells 
with negative electrodes consisting of lithium and a lithium 
alloy, 5:32344 (BMFT-FB-T—80-031) 

Battelle Memorial Inst., Columbus, OH (USA). Office of Nuclear 

Waste Isolation 

Proceedings of the National Waste Terminal Storage Program 
information meeting, 5:31679 (ONWI—62) 

Report on geologic exploration activities, 5:31692 (DOE/RL/C— 
14) 

Battelle-Northwest, Sequim, WA (USA). Marine Research Lab. 

Bioaccumulation and depuration of bromoform in five marine 
species, 5:32808 (PNL-SA—7857) 
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Battelle Pacific Northwest Labs., Richland, WA (USA) 

Bioaccumulation and depuration of bromoform in five marine 
species, 5:32808 (PNL-SA—7857) 

Environmental control technology for mining, milling, and 
refining thorium, 5:31708 (PNL—3253) 

Experimental techniques for dry deposition measurements, 5:32769 
(PNL-SA—8080) 

Gust characteristics for WECS design and performance analysis, 
5:32182 (PNL—3421) 

In-can melting demonstration of wastes from the Idaho Chemical 
Processing Plant, 5:31681 (PNL—3405) 

Initial chemical and biological characterization of hydrotreated 
solvent refined coal (SRC-II) liquids: a status report, 5:31520 
(PNL—3464) 

Methods for determining radionuclide retardation factors: status 
report, 5:31697 (PNL—3349) 

Model predictions and a summary of dry deposition velocity data, 
5:32767 (PNL-SA—7944) 

Multicomponent mass transport model: a model for simulating 
migration of radionuclides in ground water, 5:31696 (PNL— 
3179) 

Review of Gaussian diffusion-deposition models, 5:32768 (PNL- 
SA—8009) 

Strontium heat source development program. Advanced Nuclear 
Systems and Projects Division, quarterly report, January-March 
1980, 5:31725 (PNL—1845-46) 

Toxicologic studies of SRC materials, 5:32871 (PNL-SA—8439) 

Vitrification of radioactive high-level waste by spray calcination 
and in-can melting, 5:31680 (PNL—3145) 

Wastes from selected activities in two light-water reactor fuel 
cycles, 5:31672 (PNL—3425) 

Wind energy resources atlas. Volume 1. Northwest region, 
5:32167 (PNL—3195-WERA-1) 

— Univ., Waco, TX (USA). Baylor Inst. of Environmental 

Feasibility study of the Solar King, Inc. machine concept, 5:31866 
(ALO—44) 

BDM Corp., McLean, VA (USA) 

Measurements of microwave transmission characteristics through 
various configurations of fluidized bed materials, 5:32708 
(DOE/MC/14143—t1) 

Bechtel Corp., San Francisco, CA (USA) 

Sloshing of liquids in rigid annular cylindrical and torus tanks due 
to seismic ground motions, 5:32216 (LBL—10351) 

Beet Sugar Development Foundation, Fort Collins, CO (USA) 

Evaporation by mechanical vapor recompression. Technical 
progress report, April 1, 1980-June 30, 1980, 5:32482 (BSDF— 
38-3Q-80) 

Technical and economic feasibility of membrane technology, 
5:32483 (BSDF—39-3Q-80) 

Bendix Corp., Kansas City, MO (USA) 

Boron reclamation, 5:32604 (BDX—613-2441) 

Bendix Field Engineering Corp., Grand Junction, CO (USA) 

Engineering report on drilling in the Owens Lake area, California, 
5:31633 (GJBX—131(80)) 

Statistical techniques applied to aerial radiometric surves 
(STAARS): percentile estimation with the normal and 
lognormal distributions, 5:31632 (GJBX—123(80)) 

Bettis Atomic Power Lab., West Mifflin, PA (USA) 

Critical heat flux experiments in a circular tube with heavy water 
and light water. (AWBA Development Program), 5:32255 
(WAPD-TM— 1462) 

Finite deformation analysis of continuum structures with time 
dependent anisotropic elastic plastic material behavior (LWBR/ 
AWBA Development Program), 5:32254 (WAPD-TM—1384) 

Shippingport Atomic Power Station (PWR). Technical progress 
report, July 26, 1979-January 25, 1980, 5:32220 (WARD- 
MRP—153) 

Bickle/CM, Inc., Albuquerque, NM (USA) 

Performance data for passive systems. A proposed data format, 
5:32006 (SERI/TR—0924-1) 

Performance data for passive systems. The Charless Fowlkes 
house, 5:32013 (SERI/TR—0924-8) 

Performance data for passive systems. The Los Alamos Scientific 
Laboratory test rooms, 5:32007 (SERI/TR—0924-2) 

Performance data for passive systems. The National Center for 
Appropriate Technology, 5:32008 (SERI/TR—0924-3) 

Performance data for passive systems. The Ralph Williamson 
house, 5:32010 (SERI/TR—0924-5) 


BROWN UNIV., PROVIDENCE, Ri (USA) 


Performance data for passive systems. The University of Nebraska 
test rooms, 5:32012 (SERI/TR—0924-7) 
Performance data for passive systems: the Balcomb House, 
5:32009 (SERI/TR—0924-4) 
Performance data for passive systems: the Bruce Hunn House, 
5:32011 (SERI/TR—0924-6) 
Performance data for passive s : the Maeda/Nittler 
Suncatcher house, 5:32014 (SERI/TR—0924-9) 
Bigda (Richard J.) and Associates, Tulsa, OK (USA) 
Review of all lubricants used in the US and their re-refining 
ponate, 3 5:31583 (DOE/BC/30227—1) 
Bituminous Coal Research, Inc., Monroeville, PA (USA) — 
Test and evaluate the TRI-GAS low-Btu coal process. 
Quarterly report, April-June 1980, 5:31461 (DOE/ET/10254— 
T3 


Bonn Univ. (Germany, F.R.). Inst. fuer Physikalische Chemie 

Fundamental research at catalysts for the hydrogenation of carbon 

meee. 5:31455 (BMFT-FB-T—80-034) 
Booz, Allen and Hamilton, Inc., Bethesda, MD (USA) 

Low Cost/No Cost Energy Conservation Program in New 

England: an evaluation, 5:32449 (DOE/CS/21366—01) 
National Lab., Upton, NY (USA) 

Accurate computer simulation of a drift chamber, 5:32737 (BNL— 
28160) 

Advanced, high energy neutral beam injector, 5:33113 (BNL— 
28076) 

Analyses of fine paste ceramics, 5:32631 (BNL—28105) 

BNL neutral beam development group. Progress report, FY 1979, 
5:33114 (BNL—51193) 

Compressor performance at high suction temperatures with 
application to solar heat pump, 5:31879 (BNL—27962) 

Condition for a single bunch high frequency fast blow-up, 5:32717 
(BNL—28034) 

Design and project status of the National Synchrotron Light 
Source; storage rings (2.5 GeV, 0.7 GeV) for the generation of 
bright synchrotron radiation sources, 5:32722 (BNL—28013) 

Dispersion correction through movement of the closed orbit, 
5:32716 (BNL—28020) 

Effect of physical activity on body composition, 5:32850 (BNL— 
28008) 

Energy industry's involvement in housing, 5:32369 (PNL—28174) 

Energy Technology Programs: program summaries for 1979, 
5:32378 (BNL—S51167) 

Experimental constraints on models of CP violations, 5:32917 
(BNL—28119) 

First experiences with a fastbus system at Brookhaven, 5:32736 
(BNL—28117) 

Flash hydropyrolysis of coal. Quarterly report No. 9, April 1-June 
30, 1979, 5:31509 (BNL—S51107) 

Fusion utilization projections in the United States energy 
economy, 5:31717 (BNL—S51212) 

HYPERFUSE: a hypervelocity inertial confinement system for 
fusion energy production and fission waste transmutation, 
5:31718 (BNL—28067) 

Improved alkaline hydrogen/air fuel cells for transportation 
applications, 5:32431 (BNL—28094) 

ISABELLE control system: design concepts, 5:32726 (BNL— 
26731) 

Isolation of a cadmium-binding complex from cabbage and 
tobacco leaves, 5:32872 (BNL—28091) 

Low p/sub T/ inclusive production in hadron-nucleus collisions, 
5:32998 (BNL—28166) 

Metallurgy of continuous filamentary A15 superconductors, 
5:32522 (BNL—28150) 

Numerical method for solving elliptic boundary value problems in 
unbounded domains, 5:33155 (BNL—28138) 

Quark-diagram classification of charm decays, 5:32928 (BNL— 
27950) 

Resonant impedance of bellows above cutoff, 5:32721 (BNL— 
28004) 

Survey of beam-beam limitations, 5:32715 (BNL—27973) 


Brookhaven National Lab., Upton, NY (USA). National Center for 


Analysis of Energy Systems 
Intergroup welfare comparisons using aggregate consumption 
data, 5:32366 (BNL—51140) 
Iron and steel industry process model, 5:32481 (BNL—51073) 
New York State energy-analytic information system: first-stage 
implementation, 5:32364 (BNL—51138) 
niv., Providence, RI (USA) 
Models for geothermal wells, 5:32127 (DOE/ET/27225—T3) 





BROWN UNIV., PROVIDENCE, Ri (USA). DEPT. 


Brown Univ., Providence, RI (USA). Dept. of Geological Sciences 

Application of natural electromagnetic field methods 
(magnetotellurics/ geomagnetic variations) to exploring for 
energy resources: development of a broad-band data 
acquisition/processing facility. Topical report, May 1, 1979- 
April peg 5:32091 (DOE/ER/10401—T1) 

( ’ 

Ordinance concerning the standard conditions governing long- 
distance heat supply (AVB Fernwaerme V), 5:32503 (NP— 
24977) 

Ordinance for the realization of the Federal Act for the Protection 

Against Nuisances (accident ordinance), 5:32372 i 
Bundesverband der Deutschen Gas- und Wasserwirtschaft e. 
+ agra Verein des Gas- und Wasserfaches e.V. GW DVGW), 
Bonn (Germany, F.R.). Kommission Rationelle 

Natural gas: its contribution to energy conservation, 5:32455 
(NP—25002) 

Bureau of Mines, Albany, OR (USA). Albany Research Center 

Solvent extraction of cobalt from laterite-ammoniacal leach 
Berets 5:32494 (BM-RI—8419) 

of Mines, Avondale, MD (USA). Avondale Research Center 

Laboratory corrosion studies in low- and high-salinity geobrines 

of the Imperial Valley, California, 5:32123 (BM-RI—8415) 
of Mines, Salt Lake City, UT (USA). Salt Lake City 
Research Center 


Analytical chemistry of the citrate process for flue gas 
desulfurization, 5:31524 (BM-IC—8819) 
Bureau of Mines, Tuscaloosa, AL (USA) 
Environmental evaluation of polyethylene oxide when used as a 
flocculant for clay wastes, 5:32762 (BM-RI—8438) 
Burns and Roe, Inc., Woodbury, NY (USA) 
Preliminary assessment of alternative PFBC power plant systems. 
Final report, 5:32190 (EPRI-CS—1451) 
Butler Mfg. Co., Grandview, MO (USA). Research Center 
Heating/daylighting prototype development. Phase I, Passive and 
Hybrid Solar Manufactured Building Project. Interim report 
and project status report No. 1, 1 October 1979-29 February 
1980, 5:31987 (DOE/CS/30367—1) 


Cc 


California Energy Commission, Sacramento (USA) 

Agricultural waste water as a potential source of cooling water for 
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Waste Management Program. Technical progress report, October- 
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Du Pont de Nemours (E.1.) and Co., Wilmington, DE (USA) 

Synthetic crude oils carcinogenicity screening tests. Progress 
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Du Pont de Nemours (E.1.) and Co., Wilmington, DE (USA). 

Engineering Dept. 
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Study program to develop and evaluate die and container 
materials for the growth of silicon ribbons, 5:31804 (DOE/JPL/ 
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Eaton Corp., Southfield, MI (USA). Engineering and Research 

Center 

Small passenger car transmission test: Chevrolet 200 transmission, 
5:32518 (DOE/NASA/1024—1) 

ECP, Inc., El Segundo, CA (USA) 

Development of power poles from fly ash. Phase 2. Final report, 
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report, 5:31635 (GJBX—149(80)) 

Aerial gamma ray and magnetic survey: Mississippi and Florida 
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Final report, 5:31638 (GJBX—152(80)) 
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Ultrasonic properties of austenitic stainless steel welds, 5:32547 
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Analysis of legal obstacles and incentives to the development of 
low-head hydroelectric power in Maine, 5:31755 (DOE/RA/ 
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Case study analysis of the legal and institutional obstacles and 
incentives to the development of the hydroelectric power at the 
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Executive summary: legal obstacles and incentives to the 
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Legal obstacles and incentives to the development of small scale 
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—" Societies Commission on Energy, Inc., Washington, DC 
( 
Materials for coai conversion and use. Volume III. Materials of 
construction for advanced power systems, 5:31470 (FE—2468- 
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Investigation of the properties of UOs in a fluidized-bed 
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Quarterly report No. 1, October 1-December 31, 1979, 5:31813 
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Government Research Labs. 
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Faucett (Jack) Associates, Inc., Chevy Chase, MD (USA) 
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How the petroleum-refining industry approaches energy 
conservation: a case study, 5:31571 (EMD—80-55) 
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Texaco-based gasification-combined-cycle system performance 
studies. Final report, 5:31466 (EPRI-AP—1429) 
Electric Co., Schenectady, NY (USA). Corporate Research 
and Development Dept. 
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Deposition and removal of radioactive isotopes from LMFBR 
components, 5:32244 (HEDL-SA—1954) 
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5:32299 (HEDL-SA—2040-FP) 

FFTF sodium and cover gas characterization and purification, 
5:32291 (HEDL-SA—1874-FP) 
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Volume 1. Technical report. Final report for September 15, 
1978-December 1, 1979, 5:32045 (DOE/CS/35348—T1(Vol.1)) 
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ryers, and gas cooking appliances, 5:32441 (P—400-80-001) 
AIR FILTERS, NG 
Quality engineering and control. Semiannual progress r 
November-December 1978, January-April 1979, 5:326. - 
(RFP—2909) 
AIR INFILTRATION/MATHEMATICAL MODELS 
Application of a generalized model of air infiltration to existing 
homes, 5:32453 
AIR POLLUTION/BIOLOGICAL EFFECTS 
Evaluation of health effects of air pollution in the Chestnut Ridge 
area, 5:32882 (DOE/EV/04968—T1) 
AIR POLLUTION/DIFFUSION 
Review of Gaussian diffusion-deposition models, 5:32768 (PNL- 


SA—8009) 
AIR POLLUTION/ENVIRONMENTAL TRANSPORT 
Review of Gaussian diffusion-deposition models, 5:32768 (PNL- 
SA—8009) 
AIR POLLUTION/MONITORING 
Regional issue identification and assessment: study methodology. 
First annual report, 5:32764 (DOE/EV—0063) 
AIR POLLUTION/POLLUTION REGULATIONS 
Survey of environmental-control technologies for industrial coal 
use, 5:31529 (ANL/ECT—8) 
AIR POLLUTION/TRACER TECHNIQUES 
Development of an arsenic trioxide vapor and arsine sampling 
train, 5:32770 
AIR POLLUTION CONTROL/FUEL-AIR RATIO 
Status of combustion-modification technology for utility-boiler 
NO/sub x/ control, 5:31549 (ANL/ECT/TM—1 
AIR POLLUTION CONTROL/GOVERNMENT POLICIES 
” ursuit of clean air: a data book of problems and strategies at 
¢ state level. Volume 1. a and summary, 5:32774 
(ANL/EES-TM_-90(Vol I 
AIR POLLUTION MONITORS 
Quality eens and control. Semiannual progress report, 
May-October 1979, 5:32633 (RFP—3015) 
AIR POLLUTION MONITORS/COMPARATIVE 
EVALUATIONS 
Evaluation of fast response aerosol mass monitors, 5:32765 (LA— 


8220) 
AIR POLLUTION MONITORS/PERFORMANCE TESTING 
—— of fast response aerosol mass monitors, 5:32765 (LA— 
8220) 
AIR QUALITY/MONITORING 
In pursuit of clean air: a data book of problems and strategies at 
the state level. Volume 1. Introduction and summary, 5:32774 
(ANL/EES-TM—9Q(Vol.1)) 
AIRCRAFT/ENERGY EFFICIENCY 
Look at NASA's Aircraft Energy-Efficiency Program, 5:32466 
(PSAD—80-50) 
AIRCRAFT/FUEL SUBSTITUTION 
Alternative energy sources for non-highway transportation. 
Appendices, 5:32464 (DOE/CS/05438_T1(Vol 3)) 
AIRCRAFT/FUELS 
—— energy sources for non-highway was 
aes, 5:32464 (DOE/CS/05438—T1(Vol.3 
AIR 
Definitive generic study for the effect of high lift airfoils on wind 
turbine effectiveness. Executive summary. Final report, 5:32183 
(SERI/TR—98003-2) 
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AIROX PROCESS 
AIROX dry pyrochemical processing of oxide fuels: a 
roliferation-resistant eae eaprcceneing method, 5:31657 
IRTS/CO-GENERA 
Feasibility of cogeneration energy supply for Oakland Airport 
a facilities: Consultant report. Final report, 5:32465 (P— 


80-029) 
ALABAMA/MAGNETIC SURVEYS 
Aerial gamma ray amd magnetic survey: Mississippi and Florida 
Survey, Meridian quadrangle of Mississippi and Alabama. Final 
report, 5:31640 (GJBX—154(80)) 
Aerial gamma ray and magnetic survey: Mississippi and Florida 
‘a — oe Speman x of ye 
Alabama, ani rt, 5:31641 (GJBX—155(80)) 
ALABAMA/RADIOMETRIC SURVEY a eae 
gamma ray amd magnetic survey: Mississippi and Florida 
Survey, Meridian uadrangle of Mississippi and Alabama. Final 
ae 5:31640 (GJBX—154(80)) 
erial gamma ray and aagnads survey: Mississippi and Florida 
a nara Hatties oeogg peeing of yas 
rt, 5:31641 (GJBX—155(80)) 
ALASKA/GEOTHERMAL. EXPLORATION 
wy) ed eothermal energy development, 5:32066 


(DOE/ET/28476—T2 
ALASKA/GEOTHERMAL RESOURCES 
Alaska: a guide to ate energy development, 5:32066 
(DOE/ 'T/284 
Geothermal ener; 
status, 5:32072 


in "Alaska: site data base and development 
E/ET/28476—T8) 


ALASKA/HOT SPRINGS 
Geothermal afb in Alaska: site data base and development 


status, 5:32072 E/ET/28476—T8) 
ALASKA/RESOURCE DEVELOPMENT 
Alaskan hydrocarbon supply model: methodology description, 
5:32403 (DOE/EIA—0103/22) 
ALCOHOL FUELS 
See also ETHANOL FUELS 
METHANOL FUELS 
ALCOHOL FUELS/ECONOMICS 
Technical-economic assessment of the production of methanol 
from biomass. Executive summary. Final research report, 
5:31840 (DSE—3002-T1(Vol.1)) 
ALCOHOL FUELS/ENERGY POLICY 
Future of alcohol fuels, 5:32418 (NCEI—0015) 
ALCOHOL FUELS/FUEL SUBSTITUTION 
Future of alcohol fuels, 5:32418 (NCEI—0015) 
ALCOHOL FUELS/TECHNOLOGY ASSESSMENT 
Technical-economic assessment of the production of methanol 
from biomass. Executive summary. Final research ~eport, 
5:31840 (DSE—3002-T1(Vol.1)) 
ALCOHOLS 
See also ETHANOL 
GLYCOLS 
METHANOL 
PENTANOLS 
ALCOHOLS/ADSORPTION 
Adsorption of organic molecules at the mercury-solution interface: 
effect of anion specific adsorption on double layer properties 
— alcohol), 5:32657 (IS-T—888) 
A 


See also PHYTOPLANKTON 
ALGAE/BIOPHOTOLYSIS 
Light-dependent hydrogen production by C. reinhardi, 5:31853 
CONF-790541—63) 
ALGAE/HYDROGEN PRODUCTION 
Photobiological hydrogen production, 5:31728 (CONF-7909152— 


1) 
ALGORITHMS 
Lanczos algorithm for symmetric eigenvalue problems, 5:33156 
(CONF-800733—1) 
ALGORITHMS/COMPARATIVE EVALUATIONS 
Multi-grid and ICCG for problems with interfaces, 5:33161 (LA- 
UR—80-2127) 
ALKALI METAL COMPOUNDS/ELECTRIC CONDUCTIVITY 
Alkali ion conductivity in rapidly quenched glasses, 5:32598 
ALKENES 
See also CVCLOPENTADIENE 
ALKENES/HYDROGENATION 
Applications of functionalized polymers in catalysis. Progress 
report 3, July 15, 1979-July 1, 1980, 5:32656 (DOE/ER/05563— 


3) 
ALKENES/ISOMERIZATION 
Applications of functionalized polymers in catalysis. Progress 
report 3, July 15, 1979-July 1, 1980, 5:32656 (DOE/ER/05563— 
3 


) 
ALLOCATIONS/ENVIRONMENTAL IMPACT STATEMENTS 
Draft environmental impact statement for review and 
establishment of natural gas curtailment priorities, 5:31608 
(DOE/EIS—0065) 
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'Y 800 
See INCOLOY 800 
ALLOY-A-286/THERMODYNAMIC PROPERTIES 
Thermo 58 taeDE Th Pa ties of selected wear-resistant alloys, 
aan a 9 D E—79-6) 


~~ NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MM-0011 
See IRON BASE ALLOYS 
ALLOYS/PHYSICAL RADIATION EFFECTS 
oe in the theory of swelling in irradiated metals and alloys, 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALPHA PARTICLES/DISTRIBUTION FUNCTIONS 
Sufficient condition for velocity-s stability of the alpha 
— distribution in a to! reactor, 5:33087 (PPPL— 


691 
ALPHA REACTIONS/COMPOUND-NUCLEUS REACTIONS 
i a seat reactions on ®* Bi, 5:33026 (LA— 


-PR) 
ALPHA REACTIONS/SPALLATION 
Experimental nuclear and ee gg Progress report, 
ebruary 1, 1979-Jan 31, 1980, 5:32983 {COO 4721-2) 
ALPHA REACTIONS/STRIPPING 
20° Bi(* He,d)*"°Po and **Bi(*He,t)**°Po reactions and some 
matrix elementsof the residual interaction, 5:33028 
ALTERNATE FUELS 
See SYNTHETIC FUELS 
ALUMINA 
See ALUMINIUM OXIDES 
ALUMINIUM/ACTIVATION ANALYSIS 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 
ALUMINIUM/ANODIZATION 
Film growth and breakdown processes on aluminum observed by 
electron ae 5:32581 
ALUMINIUM/FILM 
Film growth and le neers on aluminum observed by 
electron microscopy, 5:3 
ALUMINIUM/ MECHANICAL PROPERTIES 
Structure and mechanical properties of A1/A1/sub x/0/sub y/ 
vacuum-deposited laminates, 5:32600 
ALUMINIUM/PHYSICAL RADIATION EFFECTS 
Effects of irradiation on the normal metal of a composite 
superconductor: A comparison of copper and aluminum, 


5:32584 
ALUMINIUM/PITTING CORROSION 

Study of aluminum corrosion in aluminum solar heat collectors 
using aqueous glycol solution for heat transfer. Semiann 
technical progress report, July 30, 1979-January 31, 1980, 
5:32149 (DOE/CS/31072—T1) 

ALUMINIUM/PRODUCTION 

Domestic aluminum resources: dilemmas of development, 5:32523 
(EMD—80-63(Vol.1)) 

Domestic aluminum resources: dilemmas of development. Volume 
II. Appendixes II-VII: detailed agency comments and GAO 
response, 5:32524 (EMD—80-63(Vol.2)) 

ALUMINIUM/REDUCING AGENTS 

Process for increasing the reaction rate in aluminothermic 
reactions, = in their welding applications, 5:32526 
(SAND—80-601 1) 

ALUMINIUM/SPECIFIC HEAT 

Heat capacity of amorphous and disordered NbsGe thin films, 

5:33062 (DOE/ER/01569—148) 
ALUMINIUM/SUPERCONDUCTIVITY 

Heat capacity of amorphous and disordered NbsGe thin films, 
5:33062 (DOE/ER/01569—148) 

Nuclear spin—lattice relaxation measurements in small 
superconducting aluminum partilces, 5:32566 

ALUMINIUM/THERMAL EXPANSION 

Thermal expansion of molten tin, lead, and aluminum to 1300°K, 

5:32575 
ALUMINIUM/ULTRAVIOLET RADIATION 

XUV aluminum spectra of laser-produced plasmas, 5:33078 (NRL- 
Report—8416) 

ALUMINIUM 27/SPIN-LATTICE RELAXATION 

Nuclear spin—lattice relaxation measurements in small 
superconducting aluminum partilces, 5:32566 

ALUMINIUM 27 TARGET/HADRON REACTIONS 
Low p/sub T/ inclusive production in hadron-nucleus collisions 
(100 GeV/c), 5:32998 (BNL—28 166) 
ALUMINIUM 27 TARGET/PROTON REACTIONS 
a ae matrix elements from 0°( p,n) cross section, 
73296 


AMERICIUM/SEPARATION PROCESSES 


ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
ALUMINIUM ALLOYS/CORROSION 
Erosion-corrosion-wear eo 5:32560 (LBL—11109) 
ALUMINIUM ALLOYS/LA CE begets 
Addition of Mn and Al to the hydriding 


AL 
‘ganic-Chemical Vapo: 
semiconductor lasers, 5: 32693 
ALUMINIUM BASE ALLOYS/ 
Erosion-corrosion-wear program, 5: 532560 (LBL—11109) 
Laboratory corrosion studies in low- and mers i 
of the Imperial Valley, California, 5:32123 (BM-RI—8415) 
ALUMINIUM BASE ALLOYS/TENSILE PROPERTIES 
Determination of the shear of shock compressed 6061-T6 
aluminum, 5:32551 (SAND—80-1 
UMINIUM COMPO! 


tae td 
Low a — of ordered and disordered A 
compounds, 5:3 
AL’ OXIDES 
See also SAPPHIRE 
ALUMINIUM OXIDES/BREAKDOWN 
ae development and testing, 5:32422 (DOE/ET/ 
bg eh po OXIDES/CHEMICAL PROPERTIES 


ical and chemical of co B-alumina, 5:32618 
ALU INIUM OXID 7CORROSIV EFFECTS 
Erosion-corrosion-wear 5:32560 nae 1109) 


ALUMINIUM OXIDES/ R STAL STR 
es spin relaxation by tunneling slang in Na-B-AkOs, 


a gees study of 7*Na satellite spectra in B-alumina, 


Physical and chemical pro of acoeet 8-alumina, 5:32618 
ALUMINIUM OXIDES/D SIO 
——— effects in diffusion in cacachaienidie ic B”-alumina, 
:3261 
ALUMINIUM OXIDES/ELECTRIC CONDUCTIVITY 
Alkali ion conductivity in rapidly — uenched glasses, 5:32598 
Research and development in the field of sodium sulfur batteries. 
Long-lived beta alumina electrolytes, prepared according to an 
optimized spray decomposition process, 5:32347 (BMFT-FB- 


T—80-032) 
ALUMINIUM OXIDES/FABRICATION 
Research and development in the field of sodium sulfur batteries. 
Long-lived beta alumina electrolytes, prepared according to an 
optimized spray decomposition process, 5:32347 (BMFT-FB- 
T—80-032) 
ALUMINIUM OXIDES/MATERIALS TESTING 
Performance of ceramic materials in high temperature steam and 
hydrogen, 5:33136 
ALUMINIUM OXIDES/MECHANICAL PROPERTIES 
Structure and mechanical properties of A1/A1/sub x/0/sub y/ 
vacuum-deposited laminates, 5:32600 
ALUMINIUM OXIDES/PERMEABILITY 
i ange a cation distribution in Li/Na 8-alumina from first- 
order lar NMR spectra, 5:32620 
ALUMINI iM fs) IDES/PHYSICAL PROPERTIES 
Processing and properties of sodium 8”-alumina and NASICON 
ceramic electrolytes, 5:32355 
ALUMINIUM OXIDES/POINT DEFECTS 
ce effects in diffusion in nonstoichiometric 8”-alumina, 
5:32619 
ALUMINIUM OXIDES/REDUCTION 
Nuclear materials research progress reports for 1979, 5:32578 
(LBL—11030) 
ALUMINIUM OXIDES/SINTERING 
Influence of surface silica impurities on the sintering behavior of 
alumina powders, 5:32589 (LBL— 10392) 
ALUMINIUM-AIR BATTERIES/DESIGN 
Electrochemical battery (Patent; mechanically rechargeable, 10 
kW, 400 kWh, 48 V, 208A), 5:32340 
AMBIENT TEMPERATURE/NUMERICAL DATA 
Environmental data for sites in the National Solar Data Network, 
5:31779 (SOLAR/0010—80/06) 
AMBIENT TEMPERATURE/STANDARDS 
Alternative Solar Indices, 5:31775 (DOE/ET/20090—6) 
Solar Index generation and delivery, 5:31777 (DOE/ET/20090— 
8 


Solar Index prediction methodology for early delivery, 5:31776 
(DOE/ET/20090—7) 
AMBIENT TEMPERATURE/TABLES 
Environmental data for sites in the national solar data network, 
5:31780 (SOLAR/0010—80/07) 
AMERICIUM/SEPARATION PROCESSES 
Americium-curium separation by means of selective extraction of 
hexavalent americium using a centrifugal contactor, 5:32675 





AMERICIUM 241/ISOTOPE PRODUCTION 


AMERICIUM 241/ISOTOPE PRODUCTION 
Recovery of by-product actinides from power reactor fuels and 
roduction of heat source isotopes, 5:31688 
AMERICIUM 241/RADIOCHEMICAL ANALYSIS 
Radiochemical analyses of samples from beneath a solid 
radioactive waste disposal pit at Los Alamos, New Mexico, 
5:31693 (LA—8422-MS) 
CIUM 243/EXTRACTION CHROMATOGRAPHY 
Transplutonium elements production program: extraction 
ea process for plutonium irradiated targets, 
5:32674 
AMERICIUM 243/ISOTOPE PRODUCTION 
Transplutonium elements production program: extraction 
Pepa process for plutonium irradiated targets, 
5:32674 
AMERICIUM COMPOUNDS/CHEMICAL PREPARATION 
Techniques of preparation and crystal chemistry of transuranic 
chalcogenides and pnictides, 5:32669 
AMERICIUM COMPOUNDS/CRYSTALLOGRAPHY 
Techniques of preparation and crystal chemistry of transuranic 
chalcogenides and pnictides, 5:32669 
AMERICIUM ISOTOPES/NEUTRON REACTIONS 
Study of calculated and measured time dependent delayed neutron 
yields, 5:33038 (UCRL—52945) 
AMES WET OXIDATION PROCESS/COMPARATIVE 
EVALUATIONS 
Status of chemical coal cleaning processes, 5:31546 (IS-M—275) 
AMINO ACIDS/BIOCHEMISTRY 
Amino-terminal sequence of adenovirus type 2 proteins: hexon, 
fiber, component IX, and early protein 1B-15K, 5:32828 
AMINO ACIDS/BIOLOGICAL EFFECTS 
Biological activities of indoleacetylamino acids and their use as 
auxins in tissue culture, 5:32830 
AMINO ACIDS/MOLECULAR STRUCTURE 
Gene-enzyme telationships in somatic cells and their organismal 
derivatives in higher plants. Progress report, 5:32826 (DOE/ 
ET/04967—2) 
AMMONIA/PRODUCTION 
Solar central receiver reformer system for ammonia plants. Final 
report, 5:32025 (DOE/SF/10735—1(Exect.Summ.)) 
Solar central receiver reformer system for ammonia plants. Final 
technical report, 5:32024 (DOE/SF/10735—1) 
AMMONIA/SOLVENT PROPERTIES 
Dissolution of lignite in anhydrous liquid ammonia, 5:31508 
AMP 
(Adenosine monophosphate.) 
AMP/BIOLOGICAL FUNCTIONS 
Investigation on the occurrence and significance of cyclic 
adenosine 3’:5'-monophosphate in phytoplankton and natural 
aquatic communities, 5:32791 (COO— 1599-174) 
AMP/ECOLOGICAL CONCENTRATION 
Investigation on the occurrence and significance of cyclic 
adenosine 3’:5'-monophosphate in phytoplankton and natural 
aquatic communities, 5:32792 (COO—1599-177(Pt.4)) 
AMP/METABOLISM 
Investigation on the occurrence and significance of cyclic 
adenosine 3':5'-monophosphate in phytoplankton and natural 
aquatic communities, 5:32791 (COO— 1599-174) 
AMP/PRODUCTION 
Investigation on the occurrence and significance of cyclic 
adenosine 3’:5'-monophosphate in phytoplankton and natural 
aquatic communities, 5:32792 (COO—1599-177(Pt.4)) 
AMYL ALCOHOLS 
See PENTANOLS 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANIMAL FEEDS/WASTE PRODUCT UTILIZATION 
Feeding value of dried distillers’ grains (DDG) in beef feedlot 
rations. Final report, 5:31846 (SERI/TR—98340-1) 
ANIMAL SHELTERS/SOLAR SPACE HEATING 
Equine Management Center for Lakeshore Technical Institute, 
Cleveland, WI, 5:31974 (CONF-791239—) 
In-floor distribution and storage of solar heat in a swine growing- 
finishing unit, 5:32019 
Instrumentation for a passive and active solar heated animal 
control center, 5:31886 (CONF-791239—) 
Solar heating: experience in the milking parlor, 5:32027 
ANIMAL SHELTERS/SOLAR WATER HEATING 
Equine Management Center for Lakeshore Technical Institute, 
Cleveland, WI, 5:31974 (CONF-791239—) 
Solar heating: experience in the milking parlor, 5:32027 
ANIMAL SHELTERS/THERMAL ENERGY STORAGE 
EQUIPMENT 
In-floor distribution and storage of solar heat in a swine growing- 
finishing unit, 5:32019 
ANIONS/ABSORPTION SPECTRA 
Laser photodetachment spectra of CsFe~ in nonpolar liquids, 
5:32663 
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ANIONS/ELECTRON DETACHMENT 
Laser ai nace spectra of CsFe~ in nonpolar liquids, 
5:32663 
ANTARES FACILITY/ALIGNMENT 
Alignment and focusing device for a multibeam laser system, 
5:33119 (LA-UR— 5 
ANTARES FACILITY/FOCUSING 
Alignment and OR oe ines) for a multibeam laser system, 
5:33119 (LA-UR—80-1885 


ANTARES FACILITY/RESARCH PROGRAMS 
Inertial fusion p eT PR) Progress report, January 1-June 30, 1978, 
+ ==phd Sap 18 Pape ae 


87-PR 
CHEMICAL COMPOSITION 
Chemical peg ety of raw and upgraded anthracene oil and the 
chemistry of coal liquids upgrading, 5: ie 
ANTHRACENE/GAS CHROMATOGRA 
Gas chromatography with detection by oda AF resonance 
enhanced 2-photon photoionization, 5:32636 
ANTHRACENE/PHOTOIONIZATION 
Gas chromatography with detection by laser excited resonance 
enhanced 2-photon on 5:32636 
ANTHRACENE/REFININ 
Chemical com —— of a and upgraded spteecene oil and the 
chemistry of coal liquids upgrading, 5:31497 
ANTHRACENE/T HERMAL CRACKING 
Thermal cracking of coal-derived materials, 5:31511 
ANTIFOULANTS/COST 
Antifouling marine concrete, 5:31873 (DOE/CH/00134—1) 
ANTIFOULANTS/PERFORMANCE 
Antifouling marine concrete, 5:31873 (DOE/CH/00134—1) 
ANTIFOULANTS/TOXICITY 
Antifouling marine concrete, 5:31873 (DOE/CH/00134—1) 
iC DRUGS/PHARMACOLOGY 
Cyclophosphamide, vincristine, methotrexate with leucovorin 
rescue, and cytarabine (COMLA) combination sequential 
rr for advanced diffuse histiocytic lymphoma, 
a 
ANTIMONY/ACTIVATION ANALYSIS 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 
ANTIMONY/ECOLOGICAL CONCENTRATION 
Variability of the concentrations of seventeen trace elements in the 
muscle and liver of a single striped bass, Morone saxatilis, 
5:32878 
ANTIMONY/TRAPPING 
Sb interactions with TaC precipitates and Cu in ion-implanted a- 
Fe, 5:32550 (SAND—80-0779C) 
ANTIMONY ALLOYS/EMBRITTLEMENT 
Sb interactions with TaC precipitates and Cu in ion-implanted a- 
Fe, 5:32550 (SAND—80-0779C) 
ANTIMONY ISOTOPES/HIGH SPIN STATES 
High-spin systematics of Z > ~ 50 transition nuclei, 5:32990 
(ANL/PHY—79-4) 
ANTIPROTONS/PARTICLE PRODUCTION 
Search for narrow p-barp states, 5:32925 
ANTITHYROID DRUGS/BIOLOGICAL EFFECTS 
Audiogenic seizures and cochlear damage in rats after perinatal 
antithyroid treatment, 5:32852 
APARTMENT BUILDINGS/SOLAR SPACE HEATING 
Solar heating and DHW system housing project for the elderly, 
Hamden, Connecticut, 5:31923 (CONF-791239—) 
APARTMENT BUILDINGS/SOLAR WATER HEATING 
SAGE water heating systems, 5:32031 (CONF-791239—) 
Solar heating and DHW system housing project for the elderly, 
Hamden, Connecticut, 5:31923 (CONF-791239—) 
APPROPRIATE TECHNOLOGY 
Energy conservation and energy decentralization: issues and 
prospects, 5:32389 (LBL—11219) 
AQUACULTURE/GEOTHERMAL ENERGY 
Semiannual progress report for the Idaho Geothermal Program, 
October 1, 1979-March 31, 1980, 5:32108 (EGG—2034) 
AQUATIC ECOSYSTEMS/BASELINE ECOLOGY 
Ecology of the Texas Gulf of Mexico shelf, 5:32797 (FWS/OBS— 
80/30) 
Role of seagrasses in estuarine systems (Effects of man-made 
stresses), 5:32796 (FWS/OBS—80/30) 
AQUATIC ECOSYSTEMS/BIOGEOCHEMISTRY 
Dissolved organic matter and lake metabolism. Technical progress 
report, 1 July 1979-30 June 1980, 5:32868 (COO—1599- 
177(Pt.1)) 
AQUATIC ECOSYSTEMS/RADIONUCLIDE MIGRATION 
Biogeochemical studies of technetium in marine and estuarine 
ecosystems. Progress report, 1 July 1979-30 June 1980, 5:32814 
(DOE/RL/02227—1) 
Environmental and radiological safety studies: interaction of 
238 PuO, heat sources with terrestrial and aquatic environments. 
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Pesgres report, January 1-March 31, 1980, 5:32811 (LA—8400- 


R 
AQUATIC ECOSYSTEMS/SIMULATION 
Methodology for evaluation of multiple power-plant-cooling 
eget ect. Volume IV: User's guide to model operation. 
inal rt, 5:32188 (EPRI-EA—1111(Vol. 4)) 
AQUATIC ECOSYSTEMS/THERMAL POLLUTION 
Moystem ef for evaluation of multiple power-plant-cooling 
system effect. Volume IV: User's ie to model operation. 


guid 
, 5:32188 (EPRI-EA—1111(Vol.4)) 
‘GANISMS 


AQUATIC ORG 
(Unspeci, 4° biota characteristic of aquatic ecosystems.) 
BENTHOS 


See a 
CRUSTACEANS 
FISHES 


MOLLUSCS 
AQUATIC ORGANISMS/CONTAMINATION 
Accumulation of mercury in freshwater biota, 5:32881 
AQUIFERS/GEOCHEMICAL SURVEYS 
Detailed geochemical survey for east-central Minnesota, geolo; 
and geochemistry of selected uranium targets, 5:31627 fK/UR. 


32) 
AQUIFERS/HEAT STORAGE 
aaa a in on a survey of recent theoretical studies, 
32338 (LBL—11059 
AQUIFERS/SENSIBLE HEAT STORAGE 
xperimental and theoretical studies of thermal energy storage in 
uifers, 5:32337 (LBL—10889) 
IDS/CREEP 
Room-temperature transverse compressive creep of thick Kevlar 
fabric/ epoxy laminates, 5:32601 (SAND—80-0104C) 
ARAMIDS/MATERIALS RECOVERY 
Room-temperature transverse compressive creep of thick Kevlar 
fabric/ epoxy laminates, 5:32601 (SAND—80-0104C) 
ARAMIDS/TENSILE PROPERTIES 


Evaluation of filament-wound Kevlar-49/epoxy fatigue properties. 


Final report, 5:32602 (UCRL— 15264) 
ARCHAEOLOGICAL SPECIMENS/ACTIVATION ANALYSIS 
High-precision chemical characterization of major obsidian 
sources in Guatemala, 5:32635 
ARCHAEOLOGICAL SPECIMENS/CHEMICAL ANALYSIS 
Analyses of fine paste ceramics, 5:32631 (BNL—28105) 
ARGON/ATOM-ATOM COLLISIONS 
Kinetics of growth and decay of excited rare gas atoms and 
molecules in the pulse radiolysis of pure rare gases and of 
mixtures of rare gases with molecular quenching agents. 
Technical progress report, 5:32665 (DOE/ER/01116—33) 
ARGON/BINDING ENERGY 
Are there hot carriers in liquid Ar, Kr, and Xe, 5:32651 
ARGON/GAS ANALYSIS 
Development of automated welding process for field fabrication 
of thick walled pressure vessels. Technical progress report, 
second quarter, FY 1980, ending March 28, 1980, 5:31463 
(DOE/ET/13511—T2) 
ARGON/ION MOBILITY 
Symmetry properties of the transport coefficients of charged 
rticles in disordered materials, 5:32652 
ARGON/RADIOLYSIS 
Kinetics of growth and decay of excited rare gas atoms and 
molecules in the pulse radiolysis of pure rare gases and of 
mixtures of rare gases with molecular quenching agents. 
Technical progress report, 5:32665 (DOE/ER/01116—33) 
ARID LANDS/AGRICULTURE 
Arid land plants: promising new tools for economic development 
and basic research, 5:31832 (CONF-800840—1) 
ARID LANDS/CULTIVATION TECHNIQUES 
Arid land plants: promising new tools for economic development 
and basic research, 5:31832 (CONF-800840—1) 
ARID LANDS/RESOURCE POTENTIAL 
Potential of energy farming in the southeastern California desert, 
5:31844 (P—5S00-80-017) 
ARIZONA/GEOCHEMICAL SURVEYS 
Grand Canyon 1°x 2° NTMS area: Arizona. Data report, 5:31621 
(GJBX—142(80)) 
ARIZONA/GEOCHEMISTRY 
Uranium hydrogeochemical and stream sediment reconnaissance 
of the Shiprock NTMS quadrangle, New Mexico/Arizona, 
including concentrations of forty-two additional elements, 
5:31622 (GJBX—143(80)) 
ARKANSAS/GEOLOGY 
Uranium in carbonatites: USA. Final report, 5:31625 (GJBX— 
147(80)) 
ARKANSAS/MAGNETIC SURVEYS 
Aerial gamma ray and magnetic survey: Mississippi and Florida 
airborne survey, Harrison quadrangle, Missouri and Arkansas. 
Final report, 5:31636 (GJBX—150(80)) 
ARKANSAS/MINERALOGY 
Uranium in carbonatites: USA. Final report, 5:31625 (GJBX— 
147(80)) 
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ARKANSAS/RADIOMETRIC SURVEYS 
Aerial gamma ray and magnetic survey: Mississippi and Florida 
airborne survey, Harrison quadrangle, Missouri and Arkansas. 
Final report, 5: 5.31636 (GJBX—150(80)) 
PERSONNEL 


See MILITARY PERSONNEL 
AROMATICS 
See also BENZENE 
CONDENSED AROMATICS 
DURENE 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 
STYRENE 
TOLUENE 
AROMATICS/CHEMICAL PREPARATION 
High severity reforming (Patent), 5:31575 
AROMATICS/HYDROGENATION 
Hydrogenation of aromatic hydrocarbons catalyzed by sulfided 
CoO-MoOs;/y-AkOs: reactivities, reaction networks, and 
kinetics, 5:31500 
ARSENIC/ACTIVATION ANALYSIS 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 
ARSENIC/CHEMICAL ANALYSIS 
Development of an arsenic trioxide vapor and arsine sampling 
train, 5:32770 
ARSENIC/ECOLOGICAL CONCENTRATION 
Variability of the concentrations of seventeen trace elements in the 
muscle and liver of a single striped bass, Morone saxatilis, 
5:32878 
ARSENIC ALLOYS 
See ARSENIDES 
ARSENIC ALLOYS/BONDING 
Structure and defects in the amorphous Si:As:H system, 5:32536 
ARSENIC ALLOYS/CRYSTAL STRUCTURE 
Structure and defects in the amorphous Si:As:H system, 5:32536 
ARSENIC OXIDES/CHEMICAL ANALYSIS 
Development of an arsenic trioxide vapor and arsine sampling 
train, 5:32770 
ARSENIDES/CHEMICAL PREPARATION 
Techniques of preparation and crystal chemistry of transuranic 
chalcogenides and pnictides, 5:32669 
ARSENIDES/CRYSTALLOGRAPHY 
Techniques of preparation and crystal chemistry of transuranic 
chalcogenides and pnictides, 5:32669 
ASHES 
See also FLY ASH 
ASHES/CHEMICAL COMPOSITION 
Background material for the workshop on health and 
environmental effects of coal gasification and liquefaction 
technologies, 5:31453 (PB—296-708) 
Underground coal gasification at Tennessee Colony, 5:31458 
(CONF-790432—(Vol.1)) 
ASPHALTENES/CHEMICAL ANALYSIS 
Comparison of methods for the determination of asphaltenes, oils 
and insolubles. Part II, 5:31495 
ASPHALTENES/ULTRACENTRIFUGATION 
Chemistry and processability of crude oil asphaltenes as studied by 
ultracentrifugation, 5:31572 (LA-UR—80-1439) 
ASSIGNMENTS 
See ALLOCATIONS 
ASTATINE 205/ENERGY-LEVEL TRANSITIONS 
High-spin states in 7° At and systematics of the odd-proton 
213 At isotopes, 5:33021 (ANL/PHY—79-4) 
ASTATINE 205/HIGH SPIN STATES 
High-spin states in *°5 At and systematics of the odd-proton 
213 At isotopes, 5:33021 (ANL/PHY—79-4) 
ASTATINE ISOTOPES/ENERGY-LEVEL TRANSITIONS 
Multiplicity of K x rays emitted in (*Li,xn) reactions, 5:33025 
(ANL/PHY—79-4) 
ASTATINE ISOTOPES/YRAST STATES 
High-spin states in ®°° At and systematics of the odc-proton 
213 At isotopes, 5:33021 (ANL/PHY—79-4) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS 
See also MUONIC ATOMS 
ATOMS/E1-TRANSITIONS 
Relativistic theory of parity violation in many-electron atoms, 
5:32942 
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ATOMETNARSS PROGRAMS 
Universities Nuclear Laboratory annual rt-TUNL 
Yt ; 1 January-31 December 1979, 5:32945 E/TIC— 
ATR REACTOR/GAMMA a. SCANNING 
GAMSCAN: ATR fuel EEO RE overcheck 
computer code, 5:322 RE-A—78-279) 
ATR CTOR/NUCLEAR MATERIALS MANAGEMENT 
GAMSCAN: ATR fuel plate ing overcheck 
computer code, 5:322 (EGG-RE-A_78- 79 
AUDITORY ORGANS/PATHOLOGICAL GES 
eam seizures and cochlear damage in rats after perinatal 
treatment, 5:32852 
iC STEELS/DUCTILITY 
A Mechanical model for ductility loss, 5:32548 (HEDL-SA—2101- 


FP) 
AUSTRALIA/NATURAL GAS DEPOSITS 
Offshore oil: an overview, 5:31557 ata /CES-PS—11) 
AUSTRALIA/PETROLEUM DEPOSITS 
Offshore oil: an overview, 5:31557 tyes A mall 
AUTOMOBILES/ENERGY STORAGE SY: 
me storage systems for automobile P repulsion 1979 study. 
olume 1. Overview and findings, 5:32513 (UCRL— 
soeaival. 1)) 


Hag hb pte a fyi on Saag TRANSMISSIONS 
mall passenger car transmission test: Chevrolet 200 transmission, 
5:32518 (DOE/NASA/1024—1) 
AUTOMOBILES/STIRLING ENGINES 
Ameo Stirling Engine Development yy Technical 
rt ae pense January 1-March 29, 1980, 5:32515 
A/0032—80, 


DOE/NA 
Automotive Stirling Engine Development Program, 5:32516 
(DOE/NASA/4396—4) 
AUTOMOTIVE FUELS 
See also GASOLINE 
AUTOMOTIVE FUELS/ALLOCATIONS 
os ency fuels utilization guidebook. Alternative Fuels 
ilization Pro 5:32390 (DOE/CS/54269—01) 
AUTOMOTIVE LS/EMERGENCY PLANS 
Emergency fuels utilization guidebook. Alternative Fuels 
Utilization Pro 5:32390 (DOE/CS/54269—01) 
AUTOMOTIVE PUELS/PRODUCTION 
Motor fuels and SNG from coal, 5:31492 (UCRL-Trans—1 1604) 
AUTOMOTIVE FUELS/REVIEWS 
Motor fuels and SNG from coal, 5:31492 (UCRL-Trans—1 1604) 
AUXINS/BIOLOGICAL EFFECTS 
Biological activities of indoleacetylamino acids and their use as 
auxins in tissue culture, 5:32830 
AXONS 
See NERVE CELLS 


BAGHOUSES/EFFICIENCY 
“awe control device configurations, 5:32203 (P—300-80- 


BALLOONING INSTABILITY/ANALYTICAL SOLUTION 
Equilibrium and ballooning mode stability of an axisymmetric 
tensor pressure tokamak, 5:33093 (ORNL/TM—6880) 
Finite Larmor radius stabilization of ballooning modes in 
tokamaks, 5:33094 (ORNL/TM—7324) 
BARGES 
See also SHIPS 
BARGES/FUEL SUBSTITUTION 
— any sources for non-highway transportation. 
32464 (DOE/CS/05438—T 1(Vol.3)) 
BARC FUEL $ 


Alternative energy sources for non-highway transportation. 
A ices, 5:32464 (DOE/CS, 38—T1(Vol.3)) 
B ACTIVATION ANALYSIS 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 
BARYON NUMBER/COSMOLOGICAL MODELS 
SU(5) theories with both proton stability and cosmological 
on-number generation, 5:32938 
BASALT/CREEP 
Basalt Waste Isolation Project. Quarterly r 
31, 1980, 5:31698 (RHO-BWI—80-100-2Q 
BASALT/CRYSTALLIZATION 
Study of rock-water-nuclear waste interactions in the Pasco Basin, 
Washington. + ak I. Distribution and composition of secondary 
wy phases in basalts of the Pasco Basin, 
Ww ton, 5:31694 {LBL—9677) 
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BASALT/HYDRAULICS 
Basalt Waste Isolation Project. Quarterly r 
31, 1980, 5:31698 (RHO-BWI—80-100.29 
BASALT/MINERA. 
Study of meen teg ne ol waste interactions in the Pasco Basin, 
ashington. Part I. Distribution and composition of secondary 
mineral phases in basalts of the Pasco Basin, 


5:31694 {LBL —9677) 
BATTELLE CO iG PR 
See BATTELLE HYDROTHERMAL COAL PROCESS 
BATTELLE HYDROTHERMAL COAL PROCESS/ 
COMPARATIVE EVALUATIONS 
Status of chemical coal cleaning processes, 5:31546 (IS-M—275) 
ATTERIES 


(ELECTRI 
See ELECTRIC BATTERIES 
BEAM BUNCHING/BOLTZMANN-VLASOV EQUATION 
Condition for a single bunch high frequency fast blow-up, 5:32717 
(BNL—28034) 
BEAM BUNCHING/STABILITY 
Condition for a single bunch high frequency fast blow-up, 5:32717 
(BNL—28034) 
BEAM DUMPS 
(Mass of shielding material to absorb an accelerator beam after 
rimental use.) 
BEAM DUMPS/MATERIALS TESTING 
Composite materials for tokamak wall armor, limiters, and beam 
dump applications, 5:33145 
BEAM MO RING/REVIEWS 
ests of accelerator instrumentation, 5:32724 (SLAC-PUB— 
BEAM-BEAM INTERACTIONS/REVIEWS 
Survey of beam-beam limitations, 5:32715 (BNL—27973) 
BEAM-BEAM INTERACTIONS/STABILITY 
Survey of beam-beam limitations, 5:32715 (BNL—27973) 
BEAM-PLASMA SYSTEMS/PLASMA INSTABILITY 
Electromagnetic instabilities in a focused ion beam propagating 
Onis) a z-discharge plasma. Interim report, 5:33092 (AD-A— 
BEARINGS/PERFORMANCE TESTING 
Materials and lubrication for gear and bearing surfaces in uhv, 
5:32682 (SLAC-PUB—2528) 
ge ey gy 
ion jomis for LMFBR, 5:32231 (DOE/CEA/BMFT—17) 
BEL WS/ELECTRIC IMPEDANCE 
Resonant impedance of bellows above cutoff, 5:32721 (BNL— 
28004) 
BELLOWS/PERFORMANCE 
Daten joints for LMFBR, 5:32231 (DOE/CEA/BMFT—17) 
B OS/ECOLOGY 


rt, January 1-March 


Biological ramifications of the subseabed disposal of high-level 
nuclear waste, 5:31701 (SAND—79-2117) 
BENTHOS/METABOLISM 
Biological ramifications of the subseabed disposal of high-level 
nuclear waste, 5:31701 (SAND—79-2117) 
BENZANTHRACENE/GAS CHROMATOGRAPHY 
Gas chromatography with detection by laser excited resonance 
enhanced 2-photon photoionization, 5:32636 
BENZANTHRACENE/PHOTOIONIZATION 
Gas chromatography with detection by laser excited resonance 
enhanced 2-photon photoionization, 5:32€36 
BENZENE/COMBUSTION KINETICS 
Identification and temporal behavior of radical intermediates 
formed during the combustion and pyrolysis of gaseous fuels: 
kinetic pathways to soot formation. Progress report, September 
1, 1979-August 31, 1980, 5:32677 (DOE/ER/10505—1) 
BENZENE/HYDROGENATION 
Applications of functionalized polymers in catalysis. Progress 
report 3, July 15, 1979-July 1, 1980, 5:32656 (DOE/ER/05563— 


3) 
BENZOIC ACID/ELECTRON TRANSFER 
Activation energies for an intramolecular electron transfer 
reaction, 5:32653 
BENZOPYRENE/CHEMICAL BONDS 
Molecular biology of environmental aromatic hydrocarbons. 
Progress report, January 1, 1980-December 31,1980, 5:32869 
(DOE/EV/10328—1) 
BENZOPYRENE/LIQUID COLUMN CHROMATOGRAPHY 
Determination of benzo[a]pyrene in petroleum substitutes, 5:32638 
BENZOPYRROLES 
See INDOLES 
BENZOTHIOPHENES 
See THIONAPHTHENES 
BERKELIUM COMPOUNDS/CHEMICAL PREPARATION 
Techniques of preparation and crystal chemistry of transuranic 
chalcogenides and pnictides, 5:32669 
BERKELIUM COMPOUNDS/CRYSTALLOGRAPHY 
Techniques of preparation and crystal chemistry of transuranic 
chalcogenides and pnictides, 5:32669 
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BERYLLIUM/ABSORPTION SPECTROSCOPY 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 
BERYLLIUM/ECOLOGICAL CONCENTRATION 
Variability of the concentrations of seventeen trace elements in the 
— and liver of a single striped bass, Morone saxatilis, 
287 
BERYLLIUM 9 TARGET/NEUTRON REACTIONS 
Scattering of polarized neutrons from *Be (9.0 to 15.0 MeV), 
5:32967 (DOE/TIC—11133) 
BERYLLIUM 9 TARGET/PION PLUS REACTIONS 
Study of pion absorption mechanisms (60 to 220 MeV), 5:32961 
(LA—8407-PR) 
BERYLLIUM 9 TARGET/PROTON REACTIONS 
Measurement of the polarization transfer coefficients D/sub t/ and 
A/sub t/’ at 800 MeV for the reactions *H(p vector, n vector)X 
1H(p vector, n vector)X and *Be(p vector, n vector)X, 5:32957 
(DOE/ER/02972—5) 
Measurement of the °Be(p,n)°B differential cross section (8.0 to 
15.7 MeV), 5:32969 (DOE/TIC—11133) 
BERYLLIUM FLUORIDES/COMPATIBILITY 
Compatibility of molten salts with type 316 stainless steel and 
lithium, 5:32579 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA-W LATTICES/HYDROGENATION 
Study of some hydrogenated vanadium-based A15 compounds, 
5:32565 
BETA-W LATTICES/LATTICE PARAMETERS 
Study of some hydrogenated vanadium-based A15 compounds, 


5:32565 
BETA-W LATTICES/RADIATION EFFECTS 
Study of some hydrogenated vanadium-based A15 compounds, 


5:32565 
BETA-W LATTICES/SUPERCONDUCTIVITY 
Superconducting tunneling study of V and VsGa, 5:33063 (IS-T— 


904) 
BETA-W LATTICES/TRANSITION TEMPERATURE 
Study of some hydrogenated vanadium-based A15 compounds, 
5:32565 
BETA-W LATTICES/TUNNEL EFFECT 
Superconducting tunneling study of V and V3Ga, 5:33063 (IS-T— 
904 


BEVATRON 
(6.2-GeV proton synchrotron at LBL.) 
BEVATRON/VACUUM SYSTEMS 
Air flow into the LBL Bevatron, 5:32723 (LBL—10972) 
BILE DUCTS 
See BILIARY TRACT 
BILIARY TRACT/BIOMEDICAL RADIOGRAPHY 
Evaluation of hepatobiliary imaging by radionuclide scintigraphy, 
ultrasonography, and contrast cholangiography, 5:32846 
BILIARY TRACT/SCINTISCANNING 
Evaluation of hepatobiliary imaging by radionuclide scintigraphy, 
ultrasonography, and contrast cholangiography, 5:32846 
BILIARY TRACT/ULTRASONOGRAPHY 
Evaluation of hepatobiliary imaging by radionuclide scintigraphy, 
ultrasonography, and contrast cholangiography, 5:32846 
BINARY-FLUID SYSTEMS/DESIGN 
Importance of the specific heat anomaly in the design of binary 
Rankine cycle power plants, 5:32114 (LBL— 10974) 
BINARY-FLUID SYSTEMS/OPTIMIZATION 
Transposed critical temperature Rankine thermodynamic cycle, 
5:32116 (LBI.—10312) 
BINARY-FLUID SYSTEMS/THERMODYNAMICS 
Transposed critical temperature Rankine thermodynamic cycle, 
$:32116 (LBL—10312) 
BINARY-FLUID SYSTEMS/WORKING FLUIDS 
Condensation film coefficients for mixtures of isobutane and 
isopentane, 5:32117 (LBL—11025) 
BIOASSAY/AUTOMATION 
Automation of the enzyme immunoassay for the serodiagnosis of 
infectious diseases in cattle, 5:32827 (LA-UR—80-1904) 
BIOASSAY/STANDARDIZATION 
Automation of the enzyme immunoassay for the serodiagnosis of 
infectious diseases in cattle, 5:32827 (LA-UR—80-1904) 
BIOLOGICAL EVOLUTION 
Combinatorial hierarchy: an approach to open evolution, 5:32837 
(SLAC-PUB—2462) 
BIOLOGICAL MODELS/RECOMMENDATIONS 
Structural identification (Developing model parameters for 
biological systems), 5:32775 (CONF-800634—2) 
BIOLOGICAL REPAIR/GENETIC VARIABILITY 
Effect of the uvrD mutation on excision repair, 5:32859 
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BIOLOGICAL REPAIR/RADIOINDUCTION 
Radiation damage and repair in cells and cell 
oe report: third new contract year, 5:3. 
BIO 
See BIOASSAY 
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(All growing organic matter such ny mon trees, grasses, and algae.) 
See also AGRICULTURAL WASTES 
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WOOD WASTES 
BIOMASS/AVAILABILITY 

Technical-economic assessment of the 
from biomass. Executive summary. 
5:31840 (DSE—3002-T1(Vol.1)) 

Technical-economic assessment of the production of methanol 
from biomass. Assessment of biomass resource and methanol 
market. Final research rt, 5:31841 (DSE—3002-T1(Vol.2)) 
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luction of fuels from biomass. Annual report, 
1, 1978-A’ “i 1979, 5:31834 (COO—4070-11) 
BIOMASS/FERMENTA 
fuels from biomass. Annual 


production of liquid report, 
1, 1978-August 31, 1979, 5:31834 (COO—4070-11) 

BIOMASS/GASIFICATION 

Biomass gasification: yesterday, today, and tomorrow, 5:31845 

Lorne fp pt 

Technical-economic assessment of the a of methanol 

from biomass. Conversion process analysis. Final research 

report, 5:31842 ata .3)) 
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Screening uite) germplasm for biomass production 
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and ni 5:31829 (CONF-800141—1) 
BIOMASS/PLANT GROWTH 
Screening 


n ey eh mag oo germplasm for biomass production 
and arr 5:31829 (CONF-800141—1) 
BIOMASS/PRODUCTIVITY 
—— hpeeaien Se lor biomass production 
at my rs :31829 (CONF-800141—1) 
BIOMA URCE ASSESSMENT 
Wood Waste/ Residue Task 1 es 5:31850 
BIOMASS/RESOURCE DEVELOPME 
Estimates of the costs of renewable energy sr tabdailaain for New 
York State, 5:31843 (NYSERDA—79"7 


Secedien Peale te 
See ior biomass production 
x ste ar oe NF a00141—1) 
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report, 5:31842 (DSE—3002-T1(Vol.3)) 
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(DOE/EV—0081) 
BIOMASS CONVERSION PLANTS/WASTE MANAGEMENT 
Environmental assessment of stillage control, 5:31830 (CONF- 


800334—19) 
(DDG) in beef feedlot 
SERI/TR— 883401 


: (DO) /20076—T1) 
BIOMASS PLANTATIONS/FEASIBILITY STUDIES 
California 


Potential of energy in the southeastern 
5:31844 (P—500-80-017) 
BIOMASS PLANTATIONS/LAND USE 
Potential of energy farming in the southeastern California desert, 
Be so 31844 (P—S00-80-017) 
yn Le energy farming of desert species, 5:31831 
TTCONF. 61—1) 
bap fob Sy Nh Final report, 
5:31836 eau 6—T1) 
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BIOMASS PLANTATIONS/SITE SELECTION 
Potential of energy farming in the southeastern California desert, 
5:31844 (P—5S00-80-017) 
Technical paper on energy farming of desert species, 5:31831 
(CONF-800761—1) 
BIOMASS PLANTATIONS/WATER REQUIREMENTS 
Water and land availability for energy farming. Final report, 
5:31836 (DOE/ET/20076—T1) 
BIOMEDICAL RADIOGRAPHY/COMPARATIVE 
EVALUATIONS 
Evaluation of hepatobiliary imaging by araes y sc maigrephy, 
ultrasonography, and contrast cholangiography, 5:32 
BIOMEDICAL RADIOGRAPHY/PROTON RADIOGRAPHY 
Proton imaging for medical applications, 5:32848 
BIOMEDICAL RADIOGRAPHY/X-RAY DOSIMETRY 
Evaluation of adsorbed dose in mammography: Monte Carlo 
simulation studies, 5:33056 
BIOMEDICAL RADIOGRAPHY/X-RAY RADIOGRAPHY 
Proton ima; yt for medical a ee oe 5:32848 
BIOMIMETIC ES/R PROGRAMS 


Synthetic chloroplasts, oy: 31838 (LBL—11168) 
NER URCES 
here, 5:31773 
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BIOSPHERE/E 
Solar energy and the bios; 
BIPYRID) /PHOT' 
vente, va) comp of photosubstitution reactions of 
yl) complexes of ruthenium (ID), 5:32664 
BISMU 209 TAR GET/ALPHA REACTIONS 
SMUT d)?"°Po and *°*Bi(*He,t)”"°Po reactions and some 
matrix elementsof the residual interaction, 5:33028 
BISMUTH 209 TARGET/HELIUM 3 REACTIONS 
209 Bi(* He,d)*"°Po and 7° Bi(*He,t)?"°Po reactions and some 
matrix elementsof the residual interaction, 5:33028 
BISMUTH 209 TARGET/NEUTRON REACTIONS 
Measured and evaluated neutron cross sections of elemental 
bismuth (1 to 14 MeV), 5:33023 (ANL/NDM—S1) 
BISMUTH 209 TARGET/PION MINUS REACTIONS 
Pion double-charge-exchange reactions on *°* Bi (100 and 300 
MeV), 5:33026 (LA—8407-PR) 
BISMUTH 209 TARGET/PION PLUS REACTIONS 
Pion double-charge-exchange reactions on 7°* Bi (100 and 300 
MeV), 5:33026 (LA—8407-PR) 
BISMUTH OXIDES/ELECTRIC CONDUCTIVITY 
Alkali ion conductivity in rapidly quenched glasses, 5:32598 
BITUMINOUS COAL/CHEMICAL COMPOSITION 
Background material for the workshop on health and 
environmental effects of coal gasification and liquefaction 
technologies, 5:31453 (PB—296-708 
BLACK COATINGS/COBALT SULFIDES 
Solar selective black cobalt: preparation, structure, and thermal 
stability, 5:31825 
BLACK LIQUIDS/TESTING 
Solar collector studies for solar heating and cooling applications. 
Final technical report, 5:32042 (ALO—5355-T2) 
BLACK SHALES/BIBLIOGRAPHIES 
Bibliography of the paleontology and paleoecology of the 
Devonian-Mississippian black-shale sequence in North America, 
5:31613 (DOE/METC/5202—13) 
BLACK SHALES/ENERGY SOURCE DEVELOPMENT 
Unconventional sources of gas, 5:31589 
BLACK SHALES/FRACTURES 
Unconventional exploration for natural fractures, 5:31595 
BLACK SHALES/GEOCHEMISTRY 
Geologic and ae ag eeed studies of the New Albany Group 
(Devonian Black Shale) in Illinois to evaluate its characteristics 
as a source of hydrocarbons. Quarterly progress report, January 
1-March 31, 1980, 5:31612 (DOE/ET/12142—T1) 
BLACK SHALES/GEOLOGY 
Geologic and "agony studies of the New Albany Group 
(Devonian Black Shale) in Illinois to evaluate its characteristics 
as a source of hydrocarbons. Quarterly progress report, January 
1-March 31, 1980, 5:31612 (DOE/ET/12142—T1) 
BLACK SHALES/HYDRAULIC FRACTURING 
Finite element model simulations associated with hydraulic 
fracturing, 5:31611 
Perspective on Devonian shale gas exploration, 5:31593 
BLACK SHALES/NATURAL GAS DEPOSI 
Unconventional gas recovery symposium, 5:31588 
BLACK SHALES/STRATIGRAPHY 
Natural gas as from — —— in the Catskill clastic wedge in 
West Virginia, 5:3159 
BLANKETS ( REEDING) 
See BREEDING BLANKETS 
BLOOD/RADIONUCLIDE KINETICS 
Manganese-52m, a new short-lived, generator-produced 
—- a potential tracer for positron tomography, 
BLOOD PLATELETS/ANTIGEN-ANTIBODY REACTIONS 
IgG-+ platelets in the marmoset: their induction, maintenance, and 
survival, 5:32851 
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BLOWERS/FOUNDATIONS 
Dynamics of power plant fan-foundation systems. Final report, 
5:32194 (EPRI-CS—1440) 


NL 
(Brookhaven National Laboratory.) 
BNL/RESEARCH PROGRAMS 
Energy Technology Programs: program summaries for 1979, 
5:32378 (BNL—51167) 
BOILERS/COST 
Survey of environmental-control technologies for industrial coal 
use, 5:31529 (ANL/ECT—8) 
BOILERS/DESCALING 
Research on cavitating hydrojet descaling techniques for 
improving the efficiency of industrial boiler tubes, 5:32488 
(DOE/OR/05379—T1) 
BOILERS/FOULING 
Current research on the inorganic constituents in North Dakota 
lignites and some effects on utilization, 5:31522 
Removal of sodium from lignite by ion exchanging with calcium 
chloride solutions, 5:31547 
BOILERS/THERMAL EFFICIENCY 
Directory of gas space heaters excluding central furnaces, 5:32446 
BOILERS/WASTE HEAT 
Energy economizer for low temperature stack gas: a case study, 
5:32707 (CONF- Ln a ge 1)) 
BOILING WATER REACTO 
See BWR TYPE REACTORS 
BOLTS 
See FASTENERS 
BONE JOINTS/SCINTISCANNING 
/sup 99m/Tc-methylene diphosphonate bone imaging in the 
evaluation of total hip prostheses, 5:32845 
BONE MARROW CELLS/CHROMOSOMAL ABERRATIONS 
Cytogenetic effects of shale-derived oils and related by-products 
in mice, 5:32876 (LA—8445-MS) 
BONE TISSUES/PATHOLOGICAL CHANGES 
Effects of carbon dioxide laser radiation on bone. an initial report, 
5:32883 (AD-A—076323) 


INES 
See SKELETON 
BONNEVILLE POWER ADMINISTRATION/ELECTRIC 
POWER 
Testimony on Bonneville Power Administration rates and policy: 
November 1978, May and August 1979 (Protest of increases to 
Calif. utilities), 5:32411 (P—S00-80-007) 
BORATES/IONIC CONDUCTIVITY 
Ionic conductivity in lithium oxide-fluoride glasses, 5:32599 
BOREHOLES/GAMMA LOGGING 
Gamma-ray spectral calculations for uranium borehole logging, 
5:31629 (LA—8417-MS) 
BOREHOLES/HYDRAULICS 
Basalt Waste Isolation Project. Quarterly report, January 1-March 
31, 1980, 5:31698 — 
BORIC ACID/RECOVER 
Boron reclamation, 5: mae (BDX—613-2441) 
BORON/QUANTITY RATIO 
Glow discharge optical spectroscopy measurement of dopant 
concentrations in a-Si:H, 5:32569 
BORON 10/RECOVERY 
Boron reclamation, 5:32604 (BDX—613-2441) 
BORON 10 TARGET/NEUTRON REACTIONS 
Elastic and inelastic scattering of 7- to 14-MeV neutron from ®Li 
and 7Li (Optical-model analysis), 5:32966 (DOE/TIC—11133) 
BORON 11 TARGET/NEUTRON REACTIONS 
Elastic and inelastic scattering of 7- to 14-MeV neutron from °Li 
and ’Li (Optical-model analysis), 5:32966 (DOE/TIC—11133) 
BORON 8/BETA-PLUS DECAY 
Beta-alpha angular correlations in mass 8, 5:32965 
BORON CARBIDES/BURNABLE POISONS 
Boron carbide: high-performance industrial material. Part 2. 
Industrial applications of boron carbide, 5:32592 (PNL-TR— 
405 


BORON CARBIDES/MECHANICAL PROPERTIES 
Boron carbide: high-performance industrial material. Part 2. 
Industrial applications of boron carbide, 5:32592 (PNL-TR— 
40: 
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BORON CARBIDES/PHYSICAL PROPERTIES 
Boron carbide: high-performance ‘dustrial material. Part 2. 
Industrial applications of boron carbide, 5:32592 (PNL-TR— 
405 


BOUNDARY-VALUE PROBLEMS/NUMERICAL SOLUTION 
Numerical method for solving elliptic boundary value problems in 
unbounded domains, 5:33155 (BNL—28138) 
BRAIN/ECAT SCANNING 
Emission computed tomography of '*F-fluorodeoxyglucose and 
13N-ammonia in stroke and epilepsy, 5:32838 (UCLA—12-1259) 
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BRAYTON CYCLE POWER SYSTEMS/DESIGN 
Assessment of external combustion, Brayton-cycle ie 
-—y in total and integrated energy systems, 5:32500 (ANL/ 
BRAYTON CYCLE POWER SYSTEMS/ECONOMIC 
ANALYSIS 
Assessment of external combustion, Brayton-cycle engine 
tential in total and integrated energy systems, 5:32500 (ANL/ 


96) 
BRAYTON CYCLE POWER SYSTEMS/PERFORMANCE 
Assessment of external combustion, Brayton-cycle ed 
tential in total and integrated energy systems, 5:32500 (ANL/ 


) 
BRAZIL/NATURAL GAS DEPOSITS 
Offshore oil: an overview, 5:31557 (UT/CES-PS—11) 
BRAZIL/PETROLEUM DEPOSITS 
Offshore oil: an overview, 5:31557 (UT/CES-PS—11) 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 


REASTS 
See MAMMARY GLANDS 
BREEDING BLANKETS/MATERIALS TESTING 
——_ of martensitic stainless steels in long lifetime fusion 
rst wall/blankets, 5:33146 
Design with ceramics for fusion reactors, 5:33135 
Evaluation of materials for EPR power generation, 5:33104 
Performance of ceramic materials in high temperature steam and 
hydrogen, 5:33136 
BREEDING BLANKETS/NEUTRON REACTIONS 
MIT LMFBR Blanket Research Project. Quart 
7 rt, January 1-March 31, 1980, ‘5 32232 (DOR ET T241— 


4 
BRINES/CHEMICAL COMPOSITION 
ee and evaluation of geopressured-geothermal wells. 
inal report: Beulah Simon No. 2 Well, Vermilion Parish, 
Louisiana. Volume II. Analytical data, 5:32129 (DOE/ET/ 


28460—3(Vol.2)) 
BRINES/CORROSIVE EFFECTS 
Laboratory corrosion studies in low- and high-salinity geobrines 
of the Imperial Valley, California, 5:32123 (BM-RI—8415) 
BRINES/MIGRATION 
Nuclear materials research progress reports for 1979, 5:32578 
(LBL—11030) 
—_— GEOTHERMAL FIELD/GEOTHERMAL 


Results of well-testing in the Broadlands geothermal field, New 
Zealand, 5:32134 (SGP-TR—30 
BROADLANDS GEOTHERMAL FIELD/SIMULATION 
Simulation of the Broadlands geothermal field, New Zealand, 
5:32089 (SGP-TR—30) 
BROADLANDS GEOTHERMAL FIELD/TWO-PHASE 
FLOW 
Simulation of the Broadlands geothermal field, New Zealand, 
5:32089 (SGP-TR—30) 
BROMINE/ACTIVATION ANALYSIS 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 
BROMINE 77/ISOTOPE PRODUCTION 
Cyclotron isotopes and radiopharmaceuticals. Pt. 31. 
Improvements in 7’ Br production and radiochemical separation 
from enriched **Se, 5:32676 
BROMINE 77/SEPARATION PROCESSES 
Cyclotron isotopes and radiopharmaceuticals. Pt. 31. 
Improvements in 7 Br production and radiochemical separation 
from enriched **Se, 5:32676 
BROMOFORM/BIOLOGICAL ACCUMULATION 
Bioaccumulation and depuration of bromoform in five marine 
species, 5:32808 (PNL-SA—7857) 
BROMOFORM/ECOLOGICAL CONCENTRATION 
Bioaccumulation and depuration of bromoform in five marine 
species, 5:32808 (PNL-SA—7857) 
BROOKHAVEN AGS 
(Alternating-Gradient Synchrotron.) 
BROOKHAVEN AGS/DATA ACQUISITION SYSTEMS 
First experiences with a fastbus system at Brookhaven, 5:32736 
(BNL—28117) 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BROWN COAL/HYDROGENATION 
Continuous hydroliquefaction tests of Australian brown coal, 
5:31494 


BSF REACTOR 
See BSR-1 REACTOR 
BSR-1 REACTOR/REACTOR OPERATION 
Bulk shielding facility. Quarterly report, October-December 1979, 
5:32304 (ORNL/TM—7334) 


BSR-2 be ese henge ah OPERATION 
Bulk . Quarterly report, October-December 1979, 
5:32304 (O —7334) 
UBBLES. iG METHODS 
Measurements of as tate 9 transmission characteristics through 
various confi of fluidized bed materials, 5:32708 
(DOE/MC/ 414311) 
BUILDING MATERIALS 
See > CONCRETES 
BUILDING MATERIALS/ENERGY DEMAND 
of energy use for building construction, 5:32435 
(DOE/CS/20220—1) 
BUILDINGS 
See also ANIMAL SHELTERS 
APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
EARTH-COVERED BUILDINGS 


LABORATORY BUILDINGS 

OFFICE BUILDINGS 

PUBLIC BUILDINGS 

RESIDENTIAL BUILDINGS 

SCHOOL BUILDINGS 

BUILDINGS/CONSTRUCTION 
Handbook of energy use for building construction, 5:32435 
IE/CS/20220—1 


(DO: 
BUILDINGS/ECONOMIC ANALYSIS 
DOE-2 reference manual, 5:32443 (LA—7689-M(Ver.2.1)(Pt.2)) 
BUILDINGS/ENERGY ANALYSIS 
DOE-2 reference manual, 5:32444 (LA—7689-M(Ver.2. Dey) 
DOE-2 users guide: version 2.1, 5:32438 (LBL—8689(Rev.1)) 
BUILDINGS/ENERGY CONSERVATION 
Draft environmental impact statement: supplement. Ener, 
DSD standards for new buildings, 5:32436 (DO) s— 
1 -1 

Energy conservation and indoor air pollution, 5:32447 

Providing for energy efficiency in homes and small i Part 
II. Determining amount of energy lost or gained in a buildi 
5:32508 (DOE/IR/06065— 1(Pt.2)) 

Providing for energy efficiency in homes and small buildings. Part 
III. Determining which po are most effective and 
installing materials, 5:32509 (DOE/IR/06065—1(Pt.3)) 

Providing for energy efficiency in homes and small 
teacher le, 5:32510 a cone 3 el 

Providing for ae efficiency in homes and small buildings. Part 
~ waldings 3325 ing roy ye be a conservation in 

7 (DOE/TR/06065— 1(Pt.1)) 
BUILDINGS/ENERGY CONSUMPTION 

DOE-2 reference manual, 5:32443 (LA—7689-M(Ver.2.1)(Pt.2)) 

DOE-2 reference manual, 5:32444 (LA—7689-M(Ver.2.1)(Pt.1)) 

DOE-2 users guide: version 2.1, 5:32438 (LBL—868%(Rev.1)) 

BUILDINGS/ENERGY DEMAND 
Applications of systems research in regional planning, 5:32437 
—60 
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BUILDINGS/ENERGY EFFICIENCY 

Providing for energy efficiency in homes and small i's building. 
II. Determining amount of energy lost or gained in a i 
5:32508 (DOE/IR/06065— 1(Pt.2)) 

Providing for energy efficiency in homes and small buildings. Part 
III. Determining which opsee are most effective and 
installing aah, 5:32509 (DOE/IR/06065— 1(Pt.3)) 

Providing for energy efficiency in homes and small 
teacher guide, 5:32510 (DOE/IR/06065—1(Pt.4)) 

Providing for energy efficiency in homes and small buildings. Part 
I. Understanding and practicing energy conservation in 
buildings, 5:32507 E/1R/06065— 1(Pt.1)) 

BUILDINGS/ENERGY EFFICIENCY STANDARDS 


Draft environmental impact statement: supplement. ae. 
performance standards for new buildings, 5:32436 (DO ISs— 
006 1) 

BUILDINGS/INDOOR AIR POLLUTION 

Energy conservation and indoor air pollution, 5:32447 

Residential ventilation with heat recovery: impro 
quality and saving energy, 5:32440 (LBL—9749) 

BUILDINGS/NATURAL CONVECTION 


Buoyancy-driven convection in a rectangular enc’ 
experimental results and numerical calculations, 5: 32003 


indoor air 


(LBL— 10257) 
BUILDINGS/PASSIVE SOLAR HEATING SYSTEMS 
Thermal network models of the sea-lab test buildings, 5:31986 
(DOE/AL/10891—T1) 
BUILDINGS/RADIANT HEAT TRANSFER 
MRT method of computing radiant energy exchange in rooms, 
5:31984 (DOE/AL/10891—T1) 
BUILDINGS/ROOF PONDS 
Simulation model for the performance analysis of roof 
systems for heating and cooling, 5:32001 (LBL—9292(Rev.)) 





BUILDINGS/SOLAR AIR CONDITIONING 


BUILDINGS/SOLAR AIR CONDITIONING 

Multnomah County an operations & maintenance complex, 

5:31959 (CONF-791239— 
BUILDINGS/SOLAR SPACE HEATING 

Experiences and cost analysis gained during design and 
construction of the Contem ay Inc. solar center in 
Walpole, N.H., 5:31883 (CONF-791239—) 

Johnson County Jail, lowa City, Iowa, 5:31930 (CONF-791239—) 

Multnomah County a operations & maintenance complex, 
5:31959 (CONF-791239—) 

Presentation of a solar heated public facility, city of Kansas City, 
Missouri, 5:31947 (CONF-791239—) 

Project Sunrise. First look at a northern latitude commercial 
pare retrofit solar heating system, Pellston, Michigan, 
5:31943 (CONF-791239—) 

Solar heating system for the Billings Shopng Corporation freight 
ra acility, Billings, Montana, 5:31950 (CONF. 

Solar heating demonstration project description: Young Men's 
—e of Hastings, Nebraska, 5:31951 (CONF- 

Solar heating system for the Coca-Cola bottling works of Jackson, 
Tennessee, 5:31965 (CONF-791239—) 

Town of Concord, Massachusetts solar s; pee eee at 
the Municipal Light Plant building, 5.41881 (CONF-791239—) 

BUILDINGS/SOLAR WATER HEATING 

Johnson County Jail, lowa City, lowa, 5:31930 (CONF-791239—) 

Multnomah County a operations & maintenance complex, 
5:31959 (CONF-791239—) 

Presentation of a solar heated public facility, city of Kansas City, 
Missouri, 5:31947 (CONF-791239—) 

Solar heating demonstration project description: Young Men's 
—e of Hastings, Nebraska, 5:31951 (CONF- 

Solar heating system for the Coca-Cola bottling works of Jackson, 
Tennessee, 5:31965 (CONF-791239—) 

BUILDINGS/THERMAL EFFICIENCY 

MRT method of computing radiant energy exchange in rooms, 

5:31984 (DOE/AL/10891—T1) 
BUILDINGS/VENTILATION 

Natural ventilation, passive cooling and human comfort in 

buildings: a comprehensive technical bibliography, 5:32445 
BUILDINGS/VENTILATION SYSTEMS 
Natural ventilation, passive cooling and human comfort in 
buildings: a comprehensive technical bibliography, 5:32445 
Residential ventilation with heat recovery: — indoor air 
quality and a energy, 5:32440 (LBL—9749) 
BUILDINGS/WALLS 
New measurement strategy for in situ testing of wall thermal 
formance, 5:32439 (LBL—8822) 

B INGS (CONTAINMENT) 

See CONTAINMENT BUILDINGS 
BULK SHIELDING REACTOR-1 

See BSR-1 REACTOR 
BULK SHIELDING REACTOR-2 

See BSR-2 REACTOR 
BUNDLE DIVERTORS/PLASMA DRIFT 

Collisionless plasma flow through a decreasing magnetic field, 
5:33109 (UWFDM— 362) 

BUOYS/POWER SUPPLIES 

Coast guard evaluation of a wave activated turbine generator 

buoy. Final report Jan 73—Sep 77, 5:32159 (AD-A—076133) 


See also FLUIDIZED-BED COMBUSTORS 
BURNERS/FUEL CONSUMPTION 
Regenerative burner system for thermoelectric power sources. 
echnical report, 5:32479 (AD-A—075955) 
BURNERS/MODIFICATIONS 
Status of combustion-modification technology for utility-boiler 
NO/sub x/ control, 5:31549 (ANL/ECT/TM—1) 
BWR TYPE REACTORS/BURNABLE POISONS 
Boron carbide: high-performance industrial material. Part 2. 
— applications of boron carbide, 5:32592 (PNL-TR— 


BWR TYPE REACTORS/CONTAINMENT BUILDINGS 
Reactor technology. Progress report, January-March 1980, 
5:32267 (LA—8403-PR) 
BWR TYPE REACTORS/CONTAINMENT SHELLS 
Physical model of lean suppression pressure oscillation 
phenomena: steam condensation in the light water reactor 
pressure suppression system (PSS), 5:32329 (UCRL—84151) 
Sloshing of liquids in rigid annular cylindrical and torus tanks due 
to seismic ground motions, 5:32216 (LBL—10351) 
Three-dimensional linear analysis of fluid-structure interaction 
effects in the Mark I BWR pressure suppression torus, 5:32217 
(UCRL—82217) 
BWR TYPE REACTORS/CONTAINMENT SYSTEMS 
Noble gas removal system for post-accident decontamination of 
power reactors, 5:32215 (K/ET_5016) 
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BWR TYPE REACTORS/FUEL ASSEMBLIES 
Safety analysis of thorium-based fuels in the General Electric 
Standard BWR, 5:32324 (ORNL/SUB—7537/14) 
BWR TYPE REACTORS L CANS 
Behavior of unirradiated zirconium-lined and copper-plated 
Zircaloy-2 tubing under simulated PCI conditions, 5:32214 
(GEAP—25093) 
BWR TYPE REACTORS/FUEL CYCLE 
Comparative assessment of nuclear fuel cycles. Light-water 
reactor once- , classical fast breeder reactor, and 
symbiotic fast ler reactor cycles, 5:32260 (LA—8291-MS) 
Wastes from selected activities in two light-water reactor fuel 
cycles, 5:31672 (PNL—3425) 
BWR TYPE REACTORS/FUEL-CLADDING 
INTERACTIONS 
Behavior of unirradiated zirconium-lined and copper-plated 
Zircaloy-2 tubing under simulated PCI conditions, 5:32214 
(GEAP—25093) 
BWR TYPE REACTORS/LOSS OF COOLANT 
Physical model of lean oe pressure oscillation 
phenomena: steam condensation in the light water reactor 
ressure neers system (PSS), 5:32329 (UCRL—84151) 
WR TYPE CTORS/RADIOACTIVE WASTES 
Wastes from selected activities in two light-water reactor fuel 
cycles, 5:31672 (PNL—3425) 
BWR TYPE REA RS/REACTOR ACCIDENTS 
Noble gas removal system for post-accident decontamination of 
wer reactors, 5:32215 T—5016) 
TYPE REACTORS/REACTOR CORES 
Safety analysis of thorium-based fuels in the General Electric 
Standard BWR, 5:32324 (ORNL/SUB—7537/14) 
BWR TYPE REACTORS/REACTOR SAFETY 
Li 1 reactor safety analysis codes, 5:32322 (LA-UR—80- 
Light Water Reactor Safety Research and Development Program. 
ly report, January-June 1979, 5:32325 (SAND—79-2179) 
Prioritization of tasks in the draft LWR safety technology 
——— plan. Final report, 5:32327 (SAND—80-0686) 
ety analysis of thorium-based fuels in the General Electric 
Standard BWR, 5:32324 (ORNL/SUB—7537/14) 
WRRD monthly report, June 1980, 5:32315 (EGG/YBR—90-80) 
WRRD monthly report, May 1980, 5:32314 (EGG/YBR—81-80) 
BWR TYPE REACTORS/RISK ASSESSMENT 
Prioritization of tasks in the draft LWR safety technology 
program plan. Final report, 5:32327 (SAND—80-0686) 
Statistical problems in the assessment of nuclear risks, 5:32326 
(SAND—80-0373C) 
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CADMIUM/ABSORPTION SPECTROSCOPY 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 
CADMIUM/ECOLOGICAL CONCENTRATION 
Variability of the concentrations of seventeen trace elements in the 
— and liver of a single striped bass, Morone saxatilis, 
CADMIUM 103/E2-TRANSITIONS 
“= ! oee in neutron-deficient '°°Cd, 5:32989 (ANL/PHY— 


79-4) 
CADMIUM 103/HIGH SPIN STATES 
—_ + eee in neutron-deficient '°Cd, 5:32989 (ANL/PHY— 


CADMIUM COMPLEXES/SEPARATION PROCESSES 

Isolation of a eae —_ from cabbage and 
tobacco leaves, 5:32872 (BNL—28091) 

CADMIUM SULFIDE SOLAR CELLS/FABRICATION 

Cadmium sulfide/copper sulfide heterojunction cell research. 
Quarterly technical progress report, October 1-December 31, 
1979, 5:31815 (DSE 2-T27 

Cadmium sulfide/copper sulfide heterojunction cell research. 
Technical progress report, September 1-November 30, 1979, 
5:31817 (DSE—8033-1/3) 

Indium phosphide/cadmium sulfide thin-film solar cells. Quarterly 
technical pro report No. 1, June 1979-August 1979 , 
5:31812 (DSE—4042-T9) 

Spray solar cell research: CdS/CueS cells by ion exchange-CSD. 

uarterly report No. 1, Octobe: 1-December 31, 1979, 5:31813 
SE—4042-T20) 
CADMIUM SULFIDE SOLAR CELLS/PERFORMANCE 

Cadmium sulfide/copper sulfide heterojunction cell research. 
Technical progress Mr, , September 1-November 30, 1979, 
$:31817 (DSE—8033-1/3) 
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CADMIUM SULFIDE SOLAR CELLS/PERFORMANCE 

TESTING 

Cadmium sulfide/copper sulfide heterojunction cell research. 
Quarterly technical progress report, October 1-December 31, 
1979, 5:31815 (DSE—4042-T27) 

CADMIUM SULFIDES/DEPOSITION 

Indium phosphide/cadmium sulfide thin-film solar cells. 
technical progress report No. 1, June 1979-August 1979 , 
5:31812 (DSE—4042-T9) 

Spray solar cell research: CdS/Cu2S cells by ion exchange-CSD. 
Quarterly report No. 1, October 1-December 31, 1979, 5:31813 
(DSE—4042-T20) 

CADMIUM SULFIDES/ELECTRICAL PROPERTIES 

Semiconductor properties of polyacetylene p-(CH)/sub x/ : n-CdS 
heterojunctions, 5:32609 

CADMIUM SULFIDES/OPTICAL PROPERTIES 

Indium phosphide/cadmium sulfide thin-film solar cells. Quarterly 
technical progress report No. 1, June 1979-August 1979 , 
5:31812 (DSE—4042-T9) 

CADMIUM SULFIDES/SPUTTERING 

Cadmium sulfide/copper sulfide heterojunction cell research. 
Quarterly technical progress report, October 1-December 31, 
1979, 5:31815 (DSE—4042-T2 

Cadmium sulfide/copper sulfide heterojunction cell research. 
Technical progress report, September 1-November 30, 1979, 
5:31817 (DSE—8033-1/3) 

CADMIUM TELLURIDES/PHOTOVOLTAIC EFFECT 

Photovoltaic properties of ZnO/CdTe heterojunctions prepared 
by spray pyrolysis, 5:32610 

CALCIUM/ACTIVATION ANALYSIS 

Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 

CALCIUM/ADSORPTION 

Systematic study of metal ion sorption on selected geologic media. 
Annual report, October 1978-December 1979, 5:32782 (DOE/ 
BETC/OR—14) 

CALCIUM 40 TARGET/NEUTRON REACTIONS 

Analyzing power for *°Ca(n,n) at 10 to 14 MeV, 5:32978 (DOE/ 
TIC—11133) 

CALCIUM OXIDES/CHLORINATION 

Modeling of solid-gas reactions with application to the 
chlorination of lime (Ph. D. Thesis), 5:32649 (IS-T—902) 

CALCIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Displacement functions for diatomic materials, 5:33141 
CALIFORNIA 
See also GEYSERS GEOTHERMAL FIELD 
CALIFORNIA/AGRICULTURE 

Some effects of alternate energy policies on California annual crop 
production. Giannini Foundation research report No. 326, 
5:32477 

CALIFORNIA/ELECTRIC POWER 

Assessment of electric-utility supply plans, 1978-2000 (CEC staff 
analysis), 5:32407 (P—102-79-015) 

Assessment of electric-utility supply plans, 1978-2000, 5:32408 
(P—102-80-005) 

CALIFORNIA/ELECTRIC UTILITIES 

Assessment of electric-utility supply plans, 1978-2000 (CEC staff 
analysis), 5:32407 (P—102-79-015) 

Summary of major electric utilities revised demand forecasts and 
resource plans, 5:32409 (P—300-79-005 

Testimony on Bonneville Power Administration rates and policy: 
November 1978, May and August ae (Protest of increases to 
Calif. utilities), 5:32411 (P—500- 

CALIFORNIA/ENERGY CONSUMPTION 

California energy flow in 1978 (Comparison with Cal., 1977 and 

US, 1978), 5:32415 (UCID—18760) 
CALIFORNIA/ENERGY DEMAND 

Conference and workshop on coal use for California. Coal use for 
California: problems and perspectives. Final report, 5:31553 
(JPL-PUBL—79-72) 

Exploring new choices for California: the 1980/81 Report to the 
Legislature, 5:32416 (P—500-80-008 

Independent staff energy-demand forecast for consideration in the 
proceedings on the Third Biennial Report (For period 1980- 
2000), 5:32394 (P—102-80-0i0) 

CALIFORNIA/ENERGY EFFICIENCY STANDARDS 

California Energy Commission Conservation Division Regulations 
for Appliance Efficiency Standards (includng requirements for 
intermittent ignition devices): relating to refrigerators and 
freezers, room air conditioners, central air conditioners, gas 
space heaters, water heaters, plumbing fittings, gas clothes 
dryers, and gas cooking appliances, 5:32441 (P—400-80-001) 

Refrigerator and freezer directory: sort by type. Based on 1977 
standards, 5:32456 (P—400-00-017) 


CARBON/FATIGUE 


CALIFORNIA/ENERGY POLICY 
Conference and workshop on coal use for California. Coal use for 


California: problems and perspectives. Final report, 5:31553 
(JPL-PUBL—79-72) 


Warren-Alquist State Energy Resources Conservation and 
Development Act, Public Resources Code Section 25000 et seq, 
eal, eae 


) 
GY SOURCE DEVELOPMENT 
Comparing California energy options: an application of societal 
scenarios. Consultant report, 5:32367 (P—300-80-026) 
Exploring new choices for California: the 1980/81 Report to the 
Legislature, 5:32416 (P—5S00-80-008) 
Warren-Alquist State Energy Resources Conservation 
Development Act, Publis Resoorcse Code Section 25000 et 29, 
5:32399 (P—160-79-002) 
IFORNIA/ENERGY SOURCES 
Comparative evaluation of nontraditional energy resources (Time 
horizons of 1979, 1985, 1991, and 2000), 5:32395 (P—S00-80-006) 
loring new energy choices for California the 1979/80 R and 
the Legislature. Volume II. Project descriptions, 
5:32382 P-“102-79-003) 
ALIFORNIA/ENERGY SUPPLIES» 


their energy implications, 5:32368 (P—300-80-027) 
Cn oe eee eee Cn ee 
74 pa perspectives. Final report, 5:31553 


CALIFORNIA/GEOTHERMAL ENERGY 
Geothermal Advisory Committee to California State Enery 
Resources Eevehenent it and Conservation Commission. Final 
— $:32417 (P—800-79-004) 
USTRY 
ics of energy substitution in California manufacturing, 
aa (Using incremental model of producer behavior), 
5:32 
CALIFORNIA/POWER DEMAND 
Synopsis of the energy-demand forecasting/peer-review 
w , 5:32410 (P—300-80-023) 
CALIFO! ‘WABLE ENERGY SOURCES 
Exploring new choices for California: the 1980/81 Report to the 
i 5:32416 (P—500-80-008) 
CALIFORNIA/RESIDENTIAL BUILDINGS 
California plan for the residential conservation service, 5:32457 
—400-80-062 


(P. ) 
CALIFORNIA/THERMAL POWER PLANTS 
SS eens tial source of cooling water for 
California electric a §:32189 (P—300-80-022) 
CALIFOR: POW 
Wind resource assessment in California, 5:32166 (P—S00-80-024) 
CALIFORNIUM 249 TARGET/NEUTRON REACTIONS 
Study of calculated and measured time dependent delayed neutron 
yields, 5:33038 (UCRL—52945) 
IRNIUM 252/ENCAPSULATION 


Californium-252 tion at the Savannah River Laboratory, 
5:32673 (DP-MS—79-109) 
IRNIUM COMPOUNDS/CHEMICAL PREPARATION 
Techniques of pon pea and — chemistry of transuranic 
chalco, nictides, 5 
CALIFOR ool POUNDS/CRYSTALLOGRAPHY 
— of preparation and crystal chemistry of transuranic 
and 


les, 5:32669 
CALO IRMANCE 
Response of a — calorimeter to low GeV (< = 10 
GeV) protons, 5:32738 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
C SYSTEM 


CAMA 
(Computer SfEM/Te: to ee And Control.) 
a SY: 


Meyer programmed Branch Driver, for PDP- 
call 5:33159 —8435-MS) 


a AMP 
CANONICAL EQUATI 
See DNEFERENTIAL NEQUA TIONS 
CARBON 
See also GRAPHITE 
CARBON/COMBUSTION 
“riding stmonpere POLY M/AE report No. 
sues. =e M/AE report No. 80-16 § 5:32678 
/11 1 
CARBON/ENERGY LOSSES 
Diamond-like 3-fold coordinated amorphous sates, $:32539 
CARBON/ENERGY-LEVEL TRANSITION: 
Se Ss Sener, S32908 
CARBON/FATIGUE 
Fusion reactor materials, 5:33131 (ANL/FPP—79-3) 





CARBON/HADRON REACTIONS 


CARBON/HADRON REACTIONS 

Low p/sub T/ inclusive production in hadron-nucleus collisions 

(100 GeV/c), 5:32998 (BNL—28166) 

CARBON/OSCILLATOR STRENGTHS 

Oscillator strength of the C. Swan bands, 5:32904 
CARBON/PION MINUS REACTIONS 

Search for narrow p-barp states, 5:32925 
CARBON/PION PLUS REACTIONS 

ook. of wal absorption mechanisms (60 to 220 MeV), 5:32961 


CARBON/RAMAN SPECTRA 
Diamond-like 3-fold coordinated amorphous carbon, 5:32539 
CARBON/ROTATIONAL STATES 
Oscillator strength of the C2 Swan bands, 5:32904 
CARBON 12 REACTIONS/ALPHA-TRANSFER REACTIONS 
Competition between *Be massive transfer and a-transfer in '*C 
reactions on Mo, '”°Te, and '**Sm (85 to 155 MeV), 5:32997 
(ANL/PHY—79-4) 
CARBON 12 REACTIONS/FRAGMENTATION 
hee fragmentation accompanied by incomplete fusion, 
CARBON 12 REACTIONS/FUSION REACTIONS 
Projectile fragmentation accompanied by incomplete fusion, 
5: 


CARBON od REACTIONS/PRECOMPOUND-NUCLEUS 
EMISSIO 
Ni Taiiacaibsiin accompanied by incomplete fusion, 
5:33006 


Spectroscopy for non-equilibrium processes in heavy-ion 
reactions, 5:33019 (ANL/PHY—79-4 
CARBON 12 TARGET/PION MINUS REACTIONS 
Ex ental nuclear and radiochemistry. Progress report, 
ebruary 1, 1979-January 31, 1980, 5:32983 COO—472i- 2) 
CARBON 12 12 TARGET/PION PLUS REACTIONS 
Experimental nuclear and radiochemistry. Progress report, 
ebruary 1, 1979-January 31, 1980, 5:32983 COO 4721-2) 
_ CARBON 12 TARGET/PROTON REACTIONS 
“Do quasifree reaction mechanisms explain reaction cross sections 
in intermediate-energy proton-nucleus scattering?, 5:32964 
as > a matrix elements from 0°( p,n) cross section, 
5:32 
Isospin forbidden T = 3/2 resonances, 5:32973 (DOE/TIC— 
11133) 


Multiple scattering theory and applications for intermediate 
oaw reactions of nuclei (50 to 1050 MeV), 5:33047 (IS-T— 
883) 


CARBON 13 TARGET/NEUTRON REACTIONS 
13C(n vector,yo)'*C reaction (5.6 to 14.0 MeV), 5:32971 (DOE/ 
TIC—11133) 
bay ners 13 TARGET/PROTON REACTIONS 
ns Of polarizations and analyzing powers for the 
a> ale )?5N reaction at 6.88 MeV, 5:32968 (DOE/TIC— 
11133) 


Differential cross section for the **C(p,n)'*N reaction (9.9 to 16.75 
MeV), 5:32970 (DOE/TIC—11133) 
Gamow-Teller matrix elements from 0°( p,n) cross section, 


5:32963 
CARBON 14/BIOLOGICAL EFFECTS 
Potential impact of radiocarbon releases by the nuclear power 
industry. Consultant report, 5:32864 (P—300- ) 
CARBON CYCLE 
Role of organic soils in the world carbon cycle: problem analysis 
and research needs, 5:32776 (CONF-7905135—) 
CARBON DIOXIDE/AVAILABILITY 
Alternative concepts for supplying carbon dioxide for enhanced 
oil recovery projects. Final report, 5:31564 (DOE/MC/8333— 
1 


CARBON DIOXIDE/BIOCHEMICAL REACTION KINETICS 
Carbon dioxide fixation and related properties in sections of the 
developing green maize leaf, 5:32856 
CARBON DIOXIDE INJECTION/RESEARCH PROGRAMS 
Investigations of enhanced oil recovery through use of carbon 
dioxide. Progress report, July 7, 1978-December 31, 1979, 
5:31565 (DOE/MC/03103—2) 
CARBON DIOXIDE LASERS/RESEARCH PROGRAMS 
Inertial fusion program. Progress report, January 1-June 30, 1978, 
5:33118 (LA—7587-PR) 
CARBON MONOXIDE/CONTROL 
Probe effects in gas turbine combustor emissions measurements. 
Final report 1 Mar—1 Oct 78, 5:32514 (AD-A—076257) 
CARBON MONOXIDE/COSMOCHEMISTRY 
NGC 2264 molecular cloud: CO observations, 5:32895 
CARBON MONOXIDE/HYDROGENATION 
Fundamental research at catalysts for the hydrogenation of carbon 
monoxide, 5:31455 (BMFT-FB-T—80-034) 
CARBON MONOXIDE/PRODUCTION 
Study of carbon monoxide production from a multi-hundred watt 
fuel sphere assembly, 5:31723 (LA—8414-MS) 
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CARBON OXIDES 
See also CARBON DIOXIDE 
CARBON MONOXIDE 
CARBON OXIDES/METHANATION 
Novel Se pea of carbon oxide reductions, 5:31730 
CARBONATE ROCKS/MINERALIZATION 
UeeO). carbonatites: USA. Final report, 5:31625 (GJBX— 
14 
CARBONATE ROCKS/QUANTITATIVE CHEMICAL 
ANALYSIS 
UO). carbonatites: USA. Final report, 5:31625 (GJBX— 
) 
CARCINOGENS/CARCINOGENES 
Toxicologic studies of SRC sear 5:32871 (PNL-SA—8439) 
CARCINOGENS/MUTAGEN SCREENING 
Toxicologic studies of SRC materials, 5:32871 (PNL-SA—8439) 
CARCINOGENS/TOXICITY 
Toxicologic studies of SRC materials, 5:32871 (PNL-SA—8439) 
CASKS/DESIGN 
Basalt Waste Isolation Project. Quarterly report, January 1-March 
31, 1980, 5:31698 (RHO-BWI—80-100-2Q 
CATALYSIS/RESEARCH PROG 
Applications of functionalized polymers in catalysis. gress 
—- 3, July 15, 1979-July 1, 1980, 5:32656 (OEE 05563— 


) 
CATALYSTS/CHEMICAL PREPARATION 
by en een phite catalysts for production of light 
Tom synthesis gas. Interim r =. August 1, 
136A Apri 30, 1978, 5:31481 (DOE/ET/10673 73—T1) 
CATALYSTS/COMPARATIVE EVALUATIONS 
Comparison of the hydrodesulfurization and hydrodenitrogenation 
activities of Monolith alumina impregnated with Co and Mo 
and Nalcomo 474 catalysts, 5:31 
CATALYSTS/DEACTIVATION 
Catalyst assessment for u ing short contact time SRC to low 
sulfur boiler fuels, 5:31 
Catal ois deactivation in ees coal-derived liquids, 


CATALYSTS/PERFORMANCE TESTING 

Catalyst assessment for upgrading short contact time SRC to low 
sulfur boiler fuels, 5:31 

Fundamental research at catalysts for the hydrogenation of carbon 
monoxide, 5:31455 (BMFT-FB-T—80-034 

New heterogeneous catalysts for coal hydrogenation, 5:31456 
(BMFT-FB-T—80-035) 

Transition metal- —_— catalysts for production of light 
hydrocarbons from synthesis gas. Interim report, August 1, 
1976-April 30, 1978, 5:31481 (DOE/ET/10673—T1) 

CATALYSTS/SPECIFICITY 

Fundamental research at catalysts for the hydrogenation of carbon 
monoxide, 5:31455 (BMFT-FB-T—80-034) 

— metal- — catalysts for production of light 

hydrocarbons from synthesis gas. Interim report, August 1, 
1976-April 30, 1978, 5:31481 (DOE/ET/ 10673—T1) 
CATALYTIC COMBUSTORS/RESEARCH PROGRAMS 

Energy Technology Programs: program summaries for 1979, 

5:32378 (BNL—51167) 
CATION EXCHANGE CAPACITY 

See CATIONS 
CATIONS/ION EXCHANGE 

Analysis of the inorganic constituents in American lignites, 
5:31523 

CATTLE/ANIMAL FEEDS 

Feeding value of dried distillers’ grains (DDG) in beef feedlot 
rations. Final rt, 5:31846 (SERI/TR—98340-1) 

CDTE SEMICONDUCTOR DETECTORS/DESIGN 

Miniaturized radiation chirper (Patent), 5:32732 

CDTE SEMICONDUCTOR DETECTORS/ENERGY 

RESOLUTION 

Miniaturized radiation chirper (Patent), 5:32732 

CELLULASES 

Biological production of liquid fuels from biomass. Annual report, 

pad 1, 1978-August 31, 1979, 5:31834 (COO—4070-11) 
INDUSTRY/E ‘GY CONSUMPTION 

Thermal energy stora py bey heat recovery applications in the 

cement industry, 5:32490 (CONF-790432—(Vol.2)) 
CEMENT INDUSTRY/HEAT RECOVERY 
Thermal energy storage/waste heat recovery 7 ee in the 
cement industry, 5:32490 (CONF-790432—(Vol.2)) 
CEMENT INDUSTRY/LATENT HEAT STORAGE 
Thermal energy veges bye heat recovery applications in the 
cement industry, 5:32490 (CONF-790432—(Vol.2)) 
CEMENT INDUSTRY/SENSIBLE HEAT STORAGE 
Thermal energy mags, Ay heat recovery — in the 
cement az 2490 (CONF-790432—(Vol.2)) 
CENTRAL REGION 
See also DELAWARE 
MARYLAND 





OCTOBER 31, 1980 


PENNSYLVANIA 

VIRGINIA 

WEST VIRGINIA 
CENTRAL REGION/AIR QUALITY 

In pursuit of clean air: a data book of problems and strategies at 
the state level. Volume 2. Federal Regions I, II, and III, 5:32761 
(ANL/EES-TM—90(Vol.2)) 

CENTRAL REGION/HYDROELECTRIC POWER PLANTS 

National Hydroelectric Power Resources Study. Preliminary 
inventory of hydropower resources. Volume 5. Southeast 
Region. Interim report, 5:31736 (AD-A—075966) 

National Hydroelectric Power Resources Study. Preliminary 
inventory of hydropower resources. Volume 6. Northeast 
Region. Interim report, 5:31737 (AD-A—075967) 

CENTRIFUGE ENRICHMENT PLANTS/OCCUPATIONAL 

SAFETY 

Airborne uranium, its concentration and toxicity in uranium 
enrichment facilities, 5:32773 (K/PO/SUB—79/31057/1) 

CERAMICS/ELECTRICAL PROPERTIES 

Ferroelectric ceramics for dielectric power conversion. Annual 
report, March 1, 1979-April 30, 1980, 5:32432 (DOE/ER/ 
04679—3) 

CERAMICS/MECHANICAL PROPERTIES 

Design with ceramics for fusion reactors, 5:33135 

CERIUM/ACTIVATION ANALYSIS 

Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 

CERIUM 140 TARGET/OXYGEN 16 REACTIONS 

Linear polarization for continuum y-rays (**°Ce, *Nd + '®O, 76 

to 89 MeV), 5:32995 (ANL/PHY—79-4) 
CERIUM OXIDES/IONIC CONDUCTIVITY 

Oxygen-ion conductivity and defect structure of CeO2 doped with 

CaO and Y2Os, 5:32626 
CERRO PRIETO GEOTHERMAL FIELD/GEOLOGIC FAULTS 

Intersecting faults and sandstone stratigraphy at the Cerro Prieto 
geothermal field, 5:32086 (LBL—9546) 

CERRO PRIETO GEOTHERMAL FIELD/GEOL.OGIC 

MODELS 

Numerical modeling studies of the Cerro Prieto reservoir, 5:32087 
(LBL—9590) 

CERRO PRIETO GEOTHERMAL FIELD/GEOTHERMAL 

POWER PLANTS 

Recent activities at the Cerro Prieto field, 5:32122 (SGP-TR—30) 

CERRO PRIETO GEOTHERMAL FIELD/GEOTHERMAL 

WELLS 

Use of fluid geochemistry to indicate reservoir processes at Cerro 
Prieto, Mexico, 5:32143 (SGP-TR—30) 

CERRO PRIETO GEOTHERMAL FIELD/MATHEMATICAL 

MODELS 

Numerical modeling studies of the Cerro Prieto reservoir, 5:32087 
(LBL—9590) 

CERRO PRIETO GEOTHERMAL FIELD/ 

PALEOMAGNETISM 

Paleomagnetism of the Quaternary Cerro Prieto, Crater Elegante, 
and Salton Buttes volcanic domes in the nerthern part of the 
Gulf of California rhombochasm, 5:32079 (LBL—9547) 

CERRO PRIETO GEOTHERMAL FIELD/SELF-POTENTIAL 

SURVEYS 

Geological interpretation of self-potential data from the Cerro 
Prieto geothermal field, 5:32094 (LBL—9544) 

CERRO PRIETO GEOTHERMAL FIELD/STRATIGRAPHY 

Intersecting faults and sandstone stratigraphy at the Cerro Prieto 
geothermal field, 5:32086 (LBL—9546) 

CERRO PRIETO GEOTHERMAL FIELD/WELL DRILLING 

Recent activities at the Cerro Prieto field, 5:32122 (SGP-TR—30) 

CESIUM/ACTIVATION ANALYSIS 

Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 

CESIUM/PURIFICATION 
Cell 18 ion exchange flowsheet, 5:31683 (RHO-F—7) 
CESIUM 137/ENCAPSULATION 

Ion exchange flowsheet for final purification of B plant cesium, 

5:31684 (RHO-F—8) 
CESIUM 137/PURIFICATION 

Ion exchange flowsheet for final purification of B plant cesium, 
5:31684 (RHO-F—8) 

CESIUM 137/RADIOCHEMICAL ANALYSIS 

Radiochemical analyses of samples from beneath a solid 
radioactive waste disposal pit at Los Alamos, New Mexico, 
5:31693 (LA—8422-MS) 

CESIUM COMPOUNDS/NEUTRON DIFFRACTION 

Neutron scattering study of the pressure dependenceof short-range 

order in CsD2POQ,, 5:32613 


CHEMICAL INDUSTRY/ENERGY CONSERVATION 


CESIUM COMPOUNDS/ORDER PARAMETERS 
Neutron scattering aly, of the pressure denendenceof short-range 
order in CsD2PO,, 5:32613 
CESIUM COMPOUNDS/ORDER-DISORDER 
TRANSFORMATIONS 
Neutron scattering study of the pressure dependenceof short-range 
order in CsD2POx, 5:32613 
CESIUM ISOTOPES/DIFFUSION 
Prediction of the migration of several radionuclides in ocean 
sediment with the computer code IONMIG: a preliminary 
report, 5:32812 (SAND—79-1666) 
CESIUM ISOTOPES/HIGH SPIN STATES 
i “w systematics of Z > ~ 50 transition nuclei, 5:32990 
— /PHY—79-4) 


See LIMESTONE 
CHARGED PARTICLE DETECTION 
See also ION DETECTION 
PROTON DETECTION 
CHARGED PARTICLE DETECTION/MAGNETIC LENS 
SPECTROMETERS 
High-pressure thin-window gas cell, 5:32739 
CHARGED PARTICLE DETECTION/RADIATION 
DETECTORS 
Gas mixtures for gas-filled particle detectors (Patent), 5:32731 
CHARGING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
CHARS/CORROSIVE E 
Erosion-corrosion-wear program, 5:32560 (LBL—11109) 
CHARS/HYDROGENATIO 
Enhanced reactivity of metal-impregnated peat char and semicoke 
during gas phase eye. 5:31457 
CHEMICAL AN ANALYS 
See also LASER SPECTROSCOPY 
MASS SPECTROSCOPY 

Quality engineering and control. Semiannual pro ¢ apart, 
November-December 1978, January-April 1979, 5:326. 
(RFP—2909) 

CHEMICAL ANALYSIS/RESEARCH PROGRAMS 

General chemistry division quarterly report, January-March 1980, 
5:32634 (UCID—15644-80-1) 

CHEMICAL EFFLUENTS/REGULATORY GUIDES 

Coal mine point source category effluent guidelines and standards, 
5:32788 

CHEMICAL EXPLOSIONS/CONTAINMENT SHELLS 
Response of containment vessels to explosive blast loading, 
5:32749 (LA—8082) 
CHEMICAL EXPLOSIVES 
See also TATB 
CHEMICAL EXPLOSIVES/CHEMICAL ANALYSIS 

Compositional analysis technique for HNS/Kel-F 800, 5:32755 
(MHSMP—80-39) 

General chemistry division quarterly report, January-March 1980, 
5:32634 (UCID—15644-80-1 

CHEMICAL EXPLOSIVES/DETONATIONS 

Deflagration-to-detonation transition in granular HMX, 5:32750 
(LA-UR—80-2016) 

CHEMICAL EXPLOSIVES/IGNITION 

LEW-II: a minicomputer controlled lightning early warning 
system, 5:32756 (SAND—80-1839C) 

CHEMICAL EXPLOSIVES/IMPACT STRENGTH 

Skid test sensitivity of cast composition B-3 at ambient and low 

temperatures, 5:32752 (MHSMP—80-35) 
CHEMICAL EXPLOSIVES/PARTICLES 

Particle velocity of PBX 9404 using the axially symmetric 

magnetic probe technique, 5:32751 (MHSMP—80-34) 
CHEMICAL EXPLOSIVES/PERFORMANCE 

HNS aluminum linear shaped charge (ALSC) performance study, 
5:32753 (MHSMP—80-36) 

Particle velocity of PBX 9404 using the axially symmetric 
magnetic probe technique, 5:32751 (MHSMP—80-34) 

CHEMICAL EXPLOSIVES/PERFORMANCE TESTING 

Response of containment vessels to explosive blast loading, 
5:32749 (LA—8082) 

CHEMICAL EXPLOSIVES/SENSITIVITY 

Skid test sensitivity of cast composition B-3 at ambient and low 
temperatures, 5:32752 (MHSMP—80-35) 

CHEMICAL INDUSTRY 
See also MINERAL INDUSTRY 
CHEMICAL INDUSTRY/DISTILLATION EQUIPMENT 

Energy conservation in distillation: a technology applications 
manual, 5:32486 (DOE/CS/4431—T2) 

Energy conservation: a route to improved distillation peeeey- 
Executive briefing report, technology transfer, 5:32485 (DOE/ 
CS/4431—T1) 

CHEMICAL INDUSTRY/ENERGY CONSERVATION 

Investigation of freeze concentration as a process for industrial 
energy conservation in black liquor, acetic acid, and citrus juice 
applications. Final report, 5:32487 (DOE/CS/40034—T1) 





CHEMICAL INDUSTRY/MEETINGS 


CHEMICAL INDUSTRY/MEETINGS 
Third international trade exhibition and congress for oil, 
chemical and process engineering industries, 5:32630 ( 


800380—) 
CHEMICAL INDUSTRY/RANKINE CYCLE POWER 
SYSTEMS 
Organic Rankine cycles for the petrochemical industry (250 to 
350°F), 5:32491 (CONF-790432—(Vol.2)) 
(CAL LASERS/DAMPING 


Flameout and acoustic damping in pulsed chemical lasers. Final 
technical report, 5:32691 (AD-A—076124) 
CHEMICAL LASERS/DIAGNOSTIC TECHNIQUES 
Performance and diagnostics of lasers initiated by the reaction of 
NO with ClO:, 5:32690 (AD-A—076010) 
CHEMICAL LASERS/FAILURES 
Flameout and acoustic damping in pulsed chemical lasers. Final 
technical report, 5:32691 (AD-A—076124) 
CHEMICAL LASERS/PERFORMANCE 
Performance and diagnostics of lasers initiated by the reaction of 
NO with ClO2, 5:32690 (AD-A—076010) 
CHEMICAL PLANTS 
See also PETROCHEMICAL PLANTS 
CHEMICAL PLANTS/CHEMICAL EFFLUENTS 
Biogeochemistry of mercury in a river-reservoir system: impact of 
an inactive chloralkali plant on the Holston River-Cherokee 
Reservoir, Virginia and Tennessee, 5:32807 (ORNL/TM—6141) 
CHEMICAL PLANTS/SOLAR PROCESS HEAT 
Solar central receiver reformer system for ammonia plants. Final 
report, 5:32025 (DOE/SF/10735—1(Exect.Summ.)) 
Solar central receiver reformer system for ammonia plants. Final 
technical report, 5:32024 (DOE/SF/10735—1) 
CHEMICAL REACTION KINETICS/MATHEMATICAL 
MODELS 


Solving ODEs in quasi steady state, 5:33163 (SAND—80-0417C) 
CHEMICAL REACTIONS 


See also FISCHER-TROPSCH SYNTHESIS 
HYDROGENATION 
METHANATION 
PHOTOSYNTHESIS 
CHEMICAL REACTIONS/MATHEMATICAL MODELS 
Modeling of solid-gas reactions with application to the 
chlorination of lime (Ph. D. Thesis), 5:32649 (IS-T—902) 
CHEMICAL REACTORS/DESIGN 
Design and simulation of a recirculating bed reactor for coal 
hydrogasification. Final report, Part III. Linear programming 
Pcs) of hydrogasification strategies, 5:31474 —3031- 
Design and simulation of a recirculating bed reactor for coal 
hydrogasification. Final report, Part I. Recirculating bed 
hydrogasifier conceptual design and simulation results, 5:31472 
(FE—3031-5(Pt.1)) 
Solar thermal hydrogen production process. Annual technical 
os report, January-December, 1979, 5:31854 (COO— 


CHEMICAL REACTORS/MATERIALS TESTING 
Solar thermal hydrogen production process. Annual technical 
— report, January-December, 1979, 5:31854 (COO— 
4705-34 


CHEMICAL REACTORS/MATHEMATICAL MODELS 
Design and simulation of a recirculating bed reactor for coal 
hydrogasification. Final report, Part I. Recirculating bed 
hydrogasifier conceptual design and simulation results, 5:31472 
(FE—3031-5(Pt.1)) 
Development of a model and computer code to describe solar 
ay silicon production processes. Final report, 5:31803 (DOE/ 
PL/954862—79/8) 
CHEMICAL REACTORS/OPTIMIZATION 
Design and simulation of a recirculating bed reactor for coal 
hydrogasification. Final report, Part III. Linear programming 
analysis of hydrogasification strategies, 5:31474 —3031- 


5(Pt.3)) 
CHEMICAL REACTORS/SIMULATION 
Design and simulation of a recirculating bed reactor for coal 
hydrogasification. Final report, Part III. Linear programming 
rep of hydrogasification strategies, 5:31474 FE 3031- 
)) 
CHEMISTRY 
See also ELECTROCHEMISTRY 
NUCLEAR CHEMISTRY 
RADIOCHEMISTRY 
CHEMISTRY/CURRICULUM GUIDES 
Environmental and chemical analysis technician curriculum 
lanning guide. Final report, 5:32198 (EPRI-CS—1464) 
CH A L GAS ‘AS DEPOSITS 
Offshore oil: an overview, 5: 3557 ¢ (UT/CES-PS—11) 
CHILE/PETROLEUM DEPOSITS 
Offshore oil: an overview, 5:31557 (UT/CES-PS—11) 
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BE ce eee 
lications of photcsubstitution reactions of 
polypyadyD comp ne of ruthenium (II), 5:32664 


Use Oise of fluid foo ce ae to indicate reservoir processes at Cerro 
Prieto, Mexico, 5:32143 (SGP-TR—30 
CHLORINATED AROMATIC HYDROCARBONS/GAS 
CHROMATOGRAPHY 
Quality engineering and control. Semiannual progress r 
wr ber 1978, January-April 1979, 5:32632 
CHLORINE/ACTIVATION ANALYSIS 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 
CHLORINE/ADSORPTION 
Dependence of the fracture toughness of 4340 steel on an external 
chlorine gas environment, 5:32556 
CHLORINE) BIOLOGICAL EFFECTS 
Morphological defect in shiner perch resulting from chronic 
oun ure to Sn sea water, 5:32879 


LEVELS 
—_ — T = 3/2 resonances, 5:32973 (DOE/TIC— 
CHLOROPLASTS/BIOMIMETIC PROCESSES 
Synthetic chloroplasts, 5:31858 (LBL—11168) 
CHROMIUM/A ATION ANALYSIS 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 
CHROMIUM/ECOLOGICAL CONCENTRATION 
Variability of the concentrations of seventeen trace elements in the 
a liver of a single striped bass, Morone saxatilis, 
CHROMIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Quality oe owas | and control. Semiannual progress report, 
May-October 1979, 5:32633 (RFP—3015) 
CHROMIUM ALLOYS/CORROSION : 
Corrosion of high Ni-Cr alloys and Type 304L stainless steel in 
HNO;-HF, 5:32577 (DP—1550) 
Erosion-corrosion-wear pro; , 5:32560 (LBL—11109) 
CHROMIUM OXIDES, ‘C CONDUCTIVITY 
——— _— development and testing, 5:32422 (DOE/ET/ 
15518— 
CHROMIUM OXIDES/PHASE DIAGRAMS 
ere _— development and testing, 5:32422 (DOE/ET/ 
15518—1 
CHROMIUM-MOLYBDENUM STEELS/CREEP 
Creep-fatigue effects in structural materials used in advanced 
nuclear power generating systems, 5:32544 (CONF-800741—1) 
Development of low alloy ti-b steels for high temperature service 
applications. Technical report, 5:32542 (AD-A—076038/9) 
CHROMIUM-MOLYBDENUM STEELS/FATIGUE 
Creep-fatigue effects in structural materials used in advanced 
nuclear power generating systems, 5:32544 (CONF-800741—1) 
CHROMIUM-MOLYBDE STEELS/FRACTURE 
PROPERTIES 
a of low alloy ti-b steels for high temperature service 
lications. Technical report, 5:32542 (AD-A—076038/9) 
CHROMIUM. MOLYBDENUM STEELS/MECHANICAL 
PROPERTIES 
“— energy materials needs assessment, 5:31476 (ORNL/TM— 
7232 


CHROMIUM-MOLYBDENUM STEELS/SPECIFICATIONS 
Development of automated welding process for field fabrication 
of thick walled pressure vessels. Technical progress report, 
second quarter, FY 1980, ending March 28, 1980, 5:31463 

(DOE/ET/13511—T2) 
CHROMIUM-MOLYBDENUM STEELS/WELDING 
Survey of welding processes for field fabrication of 2 1/4 Cr-1 Mo 
— oy vessels (128 references), 5:31462 (DOE/ET/ 
1 —Tl 
CHROMODYNAMICS 
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Size and number of DNA molecules from Chinese hamster ovary 
cells determined by molecular autoradiography, 5:32835 
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Radiation and biophysical studies on cells and viruses. Progress 
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intermittent ignition devices): relating to refrigerators and 
freezers, room air conditioners, central air conditioners, gas 
space heaters, water heaters, plumbing fittings, gas clothes 
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Analysis for sulphur in coal ash, 5:31528 
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Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 
COAL/CHEMICAL ANALYSIS 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 
COAL/CHEMICAL COMPOSITION 
179th national meeting of the American Chemical Society. Vol. 
25, No. 1. Liquid fuels from coal; coal liquids upgrading; and 
utilization of peat and lignite, 5:31493 . 
Composition of liquids from coals of different rank, 5:31496 
Laboratory batch liquefaction of low rank coals, 5:31506 
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and development report No. 53, interim report No. 31, August 
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Industrial — fluidized bed combustion. og ag Ary 
indirect heaters. Quarterly technical report No. 16, April 
1-June 30, 1980, 5:31551 (DOE/ET/10379—T1) 
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Thermal cracking of coal-derived materials, 5:31511 
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Thermal cracking of coal-derived materials, 5:31511 
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Thermal cracking of coal-derived materials, 5:31511 
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Final report, August 1977-December 1979, 5:32430 (SRD—80- 
055) 
COAL FUEL CELLS/DESIGN 


Development of molten carbonate fuel cells for power generation. 
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Preparation of a coal conversion systems technical data book, 
5:31459 (CONF-800610—9) 

COAL GASIFICATION/ENVIRONMENTAL EFFECTS 

Background material for the workshop on health and 
environmental effects of coal gasification and liquefaction 
technologies, 5:31453 (PB—296-708) 

Toxicity and toxic interaction of aniline and pyridine, 5:31536 

COAL GASIFICATION/ENVIRONMENTAL IMPACTS 

Health and environmental effects of coal gasification and 
liquefaction technologies. A workshop summary and panel 
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COAL GASIFICATION/HEALTH HAZARDS 

Background material for the workshop on health and 
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Solar coal gasification research. Progress report, April 1-June 30, 
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Evaluation of high chromium overlays to protect less alloyed 
substrates from corrosion in a coal gasification atmosphere. 
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Preparation of a coal conversion systems technical data book, 
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IMPACT STATEMENTS 
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Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
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Valve technology development at the Morgantown Energy 
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Deuterium tracer method for investigating the chemistry of coal 
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179th national meeting of the American Chemical Society. Vol. 
25, No. 1. Liquid fuels from coal; coal liquids upgrading; and 
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Stability of coal-derived particles in organic media (Ph.D Thesis 

on colloidal stability), 5:31488 (ORNL—5631) 
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Solvent Refined Coal (SRC) process: trace elements. Research 
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Catalyst deactivation in hydrotreating coal-derived liquids, 
5:31502 
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and Nalcomo 474 catalysts, 5:31505 

Hydrogenation of aromatic hydrocarbons catalyzed by sulfided 
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EDS coal liquefaction process development. Phase V. Monthly 
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Initial chemical and biological characterization of hydrotreated 
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Reconnaissance and processing of impounded coal wastes. 
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Development and application of a computer modelling technique 
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mechanics investigations in the Whybrow Seam at Wambo 
Colliery, 5:31517 (ACIRL-PR—79-17) 

COAL G 
See also LONGWALL MINING 
SURFACE MINING 
COAL MINING/POINT POLLUTANT SOURCES 
— — point source category effluent guidelines and standards, 
COAL PREPARATION 

Status of chemical coal eX rocesses (Chemical cleaning 

cod mean 54 Copa Naam AL Wh 


Reconnaissance and processin omg impounded coal wastes. 
Quarterly a April 1, 1980-June re 30, 1980, 5:31526 (DOE/ 
ET/11070— 

COAL SEAMS/DEGASSING 

Advance methane control and its to vy on gas emissions in the 
Pocahontas No. 3 coal seam, 5:3 

Analysis of the coalbed degasification process at a seventeen well 

——- in the Warrior Basin of Alabama, 5:31604 
‘ects of a no-proppant foam stimulation treatment on a coal 
seam degasification borehole, 5:31610 

Methane recovery from deep unmineable coal seams, 5:31602 

Utilization and recovery economics for vertical wells in coalbed 
methane, 5:31600 

Waynesburg College multiple coal seam methane extraction well, 
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COAL SEAMS/DRILLING 
Advance methane control and its impact on gas emissions in the 
Pocahontas No. 3 coal seam, 5:31603 
COAL SEAMS/ENERGY SOURCE DEVELOPMENT 
Unconventional sources of gas, 5:31589 
COAL SEAMS/METHANE 

Coalbed methane resource of the Illinois basin, 5:31591 

Preliminary methane resource assessment of coalbeds in the 
Akroma basin, 5:31590 

COAL SEAMS/NATURAL GAS DEPOSITS 

Unconventional gas recovery symposium, 5:31588 

COAL SEAMS/ROCK MECHANICS 

Prediction of mining conditions from bore core information: rock 
mechanics investigations in the Wongawilli Seam at Huntley 
Colliery, 5:31515 (ACIRL-PR--79-12) 

Prediction of mining conditions from bore core information: rock 
mechanics investigations in the Liddell Seam at Liddell State 
Mine, 5:31516 (ACIRL-PR—79-15) 

Prediction of mining conditions from bore core information: rock 
mechanics investigations in the Whybrow Seam at Wambo 
Colliery, 5:31517 (ACIRL-PR—79-17) 

COAL TAR/CHEMICAL COMPOSITION 
Organic structural studies of lignite coal tars, 5:31513 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS 
See also MHD GENERATOR UTSI 
COAL-FIRED MHD GENERATORS/COMBUSTORS 
Coal combustion studies, 5:32423 (DOE/ET/15518—1) 
COAL-FIRED MHD GENERATORS/ELECTRIC ARCS 
— in MHD generators, 5:32425 (DOE/ET/ 
3) 
COAL-FIRED MHD GENERATORS/ELECTRICAL 
INSULATORS 
a — development and testing, 5:32422 (DOE/ET/ 
8—1) 
COAL-FIRED MHD GENERATORS/ELECTRODES 

— weex development and testing, 5:32422 (DOE/ET/ 

COAL-FIRED MHD GENERATORS/MATERIALS TESTING 

— > development and testing, 5:32422 (DOE/ET/ 
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COAL-FIRED MHD GENERATORS/RESEARCH 
PROGRAMS 
Key contributions in MHD af 1979, generation. Semi-annual report, 
ber 1, pecs BL ae 1979 re rr E/ET/15518—1) 
COAL-FIRED MHD GE FACILITIES 
Electrode module development can mob 5 5:32422 (DOE/ET/ 


15518—1 
COASTAL IONS/AQUATIC ECOSYSTEMS 
Proceedings of the Gulf of Mexico coastal ecosystems workshop, 
5:32795 S/OBS—80/30) 
COASTAL ja oat pce wpe pe DEVELOPMENT 
Adaptive environmental assessment and management: an 
overview, 5:32819 opto 
COASTAL REGIONS/MANAGEME 
a7 relations in the coastal zone, 5:32818 (FWS/OBS— 
COASTAL REGIONS/WATER CURRENTS 
ae rt processes ——.) the dilution and fate of 
sikeiieean. Fr rt, October 1, 1979- 
Sacer’ 30, 1980, 5:32794 wok 7EN 0331—T1) 
COASTAL WATERS/TURBULEN 
Lagrangian and Eulerian diffosion en study in the coastal surface 
layers. Progress pos July 1, 1979-June 30, 1980, 5:32793 
IE/EV/10250—T1) 
ba ee ee Pneunalpdoareeseng ape - 
phere-pac elopment pro; irst semi-ann ess 
: report, October 1979-March P1980, 5 5:32275 (DOE/ET/ Mose. 


cola FUEL PARTICLES/MATERIALS HANDLING 
Infinite blender for high temperature gas-cooled reactor fuel 
microspheres (Patent), 5:32222 
COATING (SURFACE) 
See SURFACE COATING 
COATINGS 
See also BLACK COATINGS 
COATINGS/DECONTAMINATION 
Quality engineering and control. Semiannual progress r 
November-December 1978, January-April 1979, 5:32632 


(RFP—2909) 
COBALT/ACTIVATION ANALYSIS 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 
COBALT/MATERIALS RECOVERY 
Solvent extraction of cobalt from laterite-ammoniacal leach 
liquors, 5:32494 (BM-RI—8419) 
COBALT/SOLVENT EXTRACTION 
Solvent extraction of cobalt from laterite-ammoniacal leach 
iquors, 5:32494 (BM-RI—8419) 
COBALT COMPLEXES/CHEMICAL REACTIONS 
Reactivity patterns of transition metal hydrides and alkyls, 5:32658 
(LBL—10214) 
COBALT COMPLEXES/ELECTRON TRANSFER 
Activation energies for an intramolecular electron transfer 


.¢) 
In situ observations of — reactions (CoFe2O, + Ha), 
5:32650 (LBL—10729) 
ENERATION 
See CO-GENERATION 
CO-GENERATION/ECONOMIC ANALYSIS 
Feasibility study of a waste-fueled, fluidized bed cogeneration 
facility: consultant report, 5:32493 (P—5S00-80-027) 


CO-GENERATION/ECONOMICS 
Feasibility study of wood-residue-fired cogeneration at Heppner, 
Oregon. Final report, 5:32193 (EPRI-AP—1403) 
CO-GENERATION/EVALUATION 
energy use systems: district heating survey. Final report, 
5:32502 (EPRI-EM—1436) 
CO-GENERATION/FEASIBILITY STUDIES 
Feasibility study of a waste-fueled, fluidized bed cogeneration 
facility: consultant report, 5:32493 (P—S00-80-02 80-025) 
Feasibility study of wood-residue-fired ry ay at Heppner, 
Oregon. Final report, 5:32193 (EPRI-AP—1403 
Feasibility of cogeneration energy supply for Oakland Airport 
terminal — Consultant report. Final report, 5:32465 (P— 


500- ) 
CO-GENERATION/TECHNOLOGY ASSESSMENT 
Cogeneration technology alternatives study (CTAS). Volume IV. 
eat sources, balance of plant and auxiliary systems. United 
Technologies Corporation final report, 332 32187 (DOE/NASA/ 
000. 80,6) 
COLD TRAPS/ PERFORMANCE 
Control of radioactive material transport in sodium-cooled 
reactors, 5:32245 (HEDL-SA—1988 
COLD TRAPS/PERFORMANCE TESTING 
Cesium behavior and control in sodium systems (LMFBR), 
5:32239 (HEDL-SA—1871-FP) 
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a eater wy orga ‘ 

its on cold-trap regeneration by NaH decomposition 
(CMrB R), be aoeee (ANI--79-100) 
co IODEL/HAMILTO! IANS 


Relationship coon the Bohr collective Hamiltonian and the 
interacting-boson model, 5:33052 


See COAL MINES 
COLLISIONS 
See also PHOTON-ION COLLISIONS 
COLLISIONS/MATHEMATICAL MODELS 
Solvable model for optical and radiative collisions, 5:32906 (AD- 


A—076102 
: wh pr Tp sebegean a“ 
roperties of selected wear-resistant alloys, 
3: Beth tHEDE. E—79-6) 
COLORADO/GEOCHEMICAL SURVEYS 
Multivariate statistical analysis of stream sediments for mineral 
resources from the Craig NTMS Quadrangle, Colorado, 5:31628 
(LA—8328-MS 
COLORADO/GEOLOGY 
bar , carbonatites: USA. Final report, 5:31625 (GJBX— 
COLORADO/GEOTHERMAL ENERGY 
Colorado geothermal institutional handbook: a user’s guide of 
agencies regulations, permits, and aids for geothermal 
development, 5: 32102 ( (DOE/ID/12018— 
COLORADO/MINERALOGY 
ONaTeO). suhemine USA. Final report, 5:31625 (GJBX— 
LORADO/POWER TRANSMISSION LINES 
Final environmental impact statement. Lake City to Creede 115- 
kV transmission line: Poncha to San Luis Valley 230-kV 
transmission line, 5:32822 
COLORADO/WIND POWER PLANTS 
Bureau of reclamation’s wind/hydroelectric energy project, 
5:32174 (CONF-791097—) 
COLUMBIA RIVER BASIN/SEISMIC SURVEYS 
Basalt Waste Isolation Project. Quarterly report, January 1-March 
31, 1980, 5:31698 (RHO-BWI—80-100-2Q 
COLUMBIUM 
See NIOBIUM 
COMBINED COLLECTORS/DESIGN 
Design of solar cells for use in photovoltaic/thermal collectors, 
5:31789 (DOE/ET/20279—97) 
COMBINED-CYCLE POWER PLANTS/COMPARATIVE 
EVALUATIONS 
Preliminary assessment of alternative PFBC power plant systems. 
Final report, 5:32190 (EPRI-CS—1451) 
COMBINED-CYCLE POWER PLANTS/DESIGN 
Texaco-based gasification-combined-cycle system performance 
studies. Final report, 5:31466 (EPRI-AP—1429) 
COMBINED-CYCLE POWER PLANTS/FEASIBILITY 
STUDIES 
Feasibility study: fuel cell cogeneration in a water pollution 
control facility. Final report, 5:32427 (DOE/ET/12431— 
T1(Vol.2)) 
COMBINED-CYCLE POWER PLANTS/HOT GAS CLEANUP 
PFB Coal Fired Combined Cycle Development Program. 
Advanced hot gas cleanup concept evaluation (Task 4.3). 
Volume A. Aerodyne cyclone evaluation, 5:32191 (FE—2357- 


39) 
COMBINED-CYCLE POWER PLANTS/MATERIALS 
Materials for coal conversion and use. Volume III. Materials of 
——- for advanced power systems, 5:31470 (FE—2468- 


) 
COMBINED-CYCLE POWER PLANTS/THERMAL 
EFFICIENCY 
Materials for coal conversion and use. Volume III. Materials of 
alata for advanced power systems, 5:31470 (FE—2468- 
1 


Texaco-based gasification-combined-cycle system performance 
studies. Final report, 5:31466 (EPRI-AP—1429) 
COMBINED-CYCLE POWER PLANTS/THERMODYNAMIC 
CYCLES 
Preliminary assessment of alternative PFBC power plant systems. 
Final report, 5:32190 (EPRI-CS—1451) 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
COMBUSTION/HYDRODYNAMICS 
TDC: a computer code for calculating chemically reacting 
hydrodynamic flows in two dimensions, 5:32681 (UCRL— 
52931) 
COMBUSTION KINETICS 
Identification and temporal behavior of radical intermediates 
formed during the combustion and pyrolysis of gaseous fuels: 
kinetic pathways to soot formation. Progress report, September 
1, 1979-August 31, 1980, 5:32677 (DOE/ER/10505—1) 


COMPUTER CODES 


COMBUSTION PRODUCTS/TOXICITY 
Flui bed combustion emissions toxicology program. Status 
report, October 1979, 5:32877 (LMF—74) 
COMBUSTORS 
See also CATALYTIC COMBUSTORS 
COMBUSTORS/MATHEMATICAL MODELS 
Coal combustion studies, 5:32423 (DOE/ET/15518—1) 


SHOPPING CENTERS 
COMMERCIAL BUILDINGS/ENERGY CONSERVATION 
Quitman County Bank, 5:31892 (CONF-791239—) 
<= heey Bank, Starkville, Mississippi, 5:31893 (CONF- 
COMMERCIAL BUILDINGS/SOLAR AIR CONDITIONING 
Kes Solar Bank, Topeka, Kansas, 5:31933 (CONF- 
COMMERCIAL BUILDINGS/SOLAR SPACE HEATING . 
Active/passive hybrid retrofit to the Ashland Community Foods 
Store of Ashland, Oregon, 5:31960 (CONF-791239—) 
Comparison of a liquid and an air solar flat plate heating system 
and a liquid concentrator system applied to the same structure 
as applied at Rademaker Corporation, Louisville, Kentucky, 
5:31934 (CONF-791239—) 
eee Solar Bank, Topeka, Kansas, 5:31933 (CONF- 
Quitman County Bank, 5:31892 (CONF-791239—) 
Security State Bank, Starkville, Mississippi, 5:31893 (CONF- 
791239—) 
Solar heating system for West Chester Work Center, 
5:31961 (CONF-791239—) 
COMMERCIAL BUILDINGS/SOLAR WATER HEATING 
x12) Solar Bank, Topeka, Kansas, 5:31933 (CONF- 
IMMERCIAL SECTOR/ALLOCATIONS 
Energy data report: natural gas deliveries and curtailments to end- 
use customers and potential needs for additional alternate fuels: 
1979-1980 heating season (November-March), 5:31607 (DOE/ 
EIA—0150(79)(80)) 
COMMERCIAL SECTOR/ENERGY CONSERVATION 
Reducing energy costs in wholesale distribution, 5:32463 
COMMUNICATIONS/ELECTRIC UTILITIES 
Lbs! data communication between utility and customer, 
5:32414 
COMMUNITIES/ENERGY CONSERVATION 
Community Energy Management Plan, Norris, Tennessee, 5:32497 
(NP—25001) 
COMMUNITIES/ENERGY MANAGEMENT 
Role of the planner in comprehensive community energy 
management, 5:32496 (NP—25000) 
COMMUNITIES/ENERGY SOURCE DEVELOPMENT 
Energy industry's involvement in housing, 5:32369 (PNL—28174) 
COMMUNITIES/PLANNING 
Role of the planner in comprehensive community energy 
management, 5:32496 (NP—25000) 
IMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPARATIVE EVALUATIONS/RADIONUCLIDE KINETICS 
Myocardial positron tomography with manganese-52m, 5:32847 
COMPOSITE MODELS 
See also PARTON MODEL 
COMPOSITE MODELS/MATRIX ELEMENTS 
Intuitive picture of the matrix elements of composite particles and 
the ratios of psi and psi’ decays, 5:32931 
COMPOUND NUCLEI/ENERGY-LEVEL TRANSITIONS 
Entry — studies by means of sumspectrometer and 
nines +4 ore ues, 5:32950 (ANL/PHY—79-4) 
LIC CONCENTRATORS 
eo ek PARABOLIC REFLECTORS 
COMPOUND PARABOLIC CONCENTRATORS/ 
CONCENTRATION RATIO 
Concentrating collectors, 5:32053 
COMPRESSED AIR ENERGY STORAGE EQUIPMENT’ 
RESEARCH PROGRAMS 
Mechanical energy storage for photovoltaic/wind project. Final 
report, 5:31864 (SAND—79-2259) 
COMPRESSORS/PERFORMANCE 
Compressor performance at high suction temperatures with 
lication to solar heat pump, 5:31879 (BNL—27962) 
COMP CALCULATIONS/SENSITIVITY ANALYSIS 
Comparison the three methods for selecting values of input 
variable in the analysis of output from a computer cede, 5:33166 
COMPUTER CODES 
Development of a model and computer code to describe solar 
rade silicon production processes. Final report, 5:31803 (DOE/ 
PL/954862—79/8) 





COMPUTER CODES/A CODES 


COMPUTER CODES/A CODES 
Application of dynamical computer models to high energy 
cascades, 5:33149 
Wind energy systems application to regional utilities (SERIES 
code; WINDS code; PHASES code; AVERAGE code; 
NETLOAD code; GENSYS code; PROCOST code;CAP6 
code; EVEN code), 5:32170 (DOE/ET/20063—T1(Vol.2)) 
COMPUTER CODES/C CODES 
bas os y systems application to regional utilities (SERIES 
WIN NDS code; PHASES code; AVERAGE code; 
NETLOAD code; GENSYS code; PROCOST code;CAP6 
code; EVEN code), 5:32170 (DOE/ET/20063—T 1(Vol.2)) 
COMPUTER CODES/COMPARATIVE EVALUATIONS 
Computer codes for environmental assessments, 5:32771 (DOE/ 
TIC—11228) 
a with TRIPOLI at ORNL, 5:33054 (DOE/TIC— 


11234) 
COMPUTER CODES/D CODES 

DASLL: an automatic printed circuit board layout system, 
5:32705 (UCRL— 84640) 

DOE-2 reference manual, 5:32443 (LA—7689-M(¢Ver.2.1)(Pt.2)) 

DOE-2 reference manual, 5:32444 (LA—7689- M(Ver. 2.1)(Pt.1)) 

DOE-2 users guide: version 2.1, 5:32438 (LBL—8689(Rev. 1)) 

ORNL Direct Purchase Information System (DPIS) user’s manual 
(For PDP-10), 5:33152 (ORNL/TM—6428) 

User’s manual for DY NA2D: an explicit two-dimensional 
hydrodynamic finite element code with interactive rezonin ; (in 
FORTRAN IV for Cray-1 and CDC 7600), 5:33066 (UCI 

18756) 
COMPUTER CODES/E CODES 

Wind energy systems application to regional utilities (SERIES 
code; WINDS code; PHASES code; AVERAGE code; 
NETLOAD code; GENSYS code; PROCOST code;CAP6 
code; EVEN code), 5:32170 (DOE/ET/20063—T1(Vol.2)) 

COMPUTER CODES/G CODES 

GAMSCAN: ATR fuel plate gamma a overcheck 
computer code, 5:32290 (EGG-RE-A—78-279) 

Wind energy systems oe to regional utilities (SERIES 
code; W WIND DS code; PHASES code; AVERAGE code; 
NETLOAD code; GENSYS code; PROCOST code;CAP6 
code; EVEN code), 5:32170 (DOE/ET/20063—T1(Vol.2)) 

COMPUTER CODES/H CODES 

HYDSES: a subroutine package for using Sesame in 
hydrodynamic codes (In Fortran for CDC 7600), 5:32910 
(LA—8209) 

COMPUTER CODES/I CODES 

Prediction of the migration of several radionuclides in ocean 
sediment with the computer code IONMIG: a preliminary 
report, 5:32812 (SAND—79-1666) 

COMPUTER CODES/L CODES 

Highlights of the ORNL-model evaluation methodology and the 

evaluation of LEAP, 5:32365 (CONF-800835—1) 
COMPUTER CODES/M CODES 

Implementation guide for MINPACK-1 (Package of Fortran 
subprograms for solution of systems of nonlinear equations), 
5:33154 (ANL—80-68) 

MXLKID: a maximum likelihood parameter identifier (In 
LRLTRAN for CDC 7600), 5:33065 (UCID—18744) 

Study of calculated and measured time dependent delayed neutron 
yields (TX, for calculating delayed neutron yields; MATINV, 
for matrix inversion; in FORTRAN for LSI-II minicomputer), 
5:33038 (UCRL—52945) 

COMPUTER CODES/N CODES 

Wind energy systems application to regional utilities (SERIES 
code; WINDS code; PHASES code; AVERAGE code; 
NETLOAD code; GENSYS code; PROCOST code;CAP6 
code; EVEN code), 5:32170 (DOE/ET/20063—T1(Vol.2)) 

COMPUTER CODES/P CODES 

PLOTLIB: a computerized nuclear waste source-term library 
storage and retrieval system, 5:31671 (K/OP—248) 

Wind energy systems application to regional utilities (SERIES 
code; WINDS code; PHASES code; AVERAGE code; 
NETLOAD code; GENSYS code; PROCOST code;CAP6 
code; EVEN code), 5:32170 (DOE/ET/20063—T1(Vol.2)) 

COMPUTER CODES/R CODES 

Contour plotting programs for printer and Calcomp plotter 
(RIPA, RIRA, for CDC 6600), 5:33164 (UCID—18757) 

User's guide for RFPBRN, a one-dimensional transport and 
stability code, 5:33082 (COO—2218-164) 

COMPUTER CODES/S CODES 

Inductively coupled plasma-atomic emission spectroscopy: a 
computer controlled, scanning monochromator system for the 
rapid determination of the elements, 5:32746 (IS-T—891) 

Wind energy systems application to regional utilities (SERIES 
code; WINDS code; PHASES code; AVERAGE code; 
NETLOAD code; GENSYS code; PROCOST code;CAP6 
code; EVEN code), 5:32170 (DOE/ET/20063—T 1(Vol.2)) 

COMPUTER CODES/T CODES 
Program TOMSCAT, 5:33075 (UCID— 18636) 
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Study of calculated and measured time dependent delayed neutron 
Ids (TX, for reins ames neutron yields; MATINV, 
he matrix inversion; in FORTRAN for LSI-II minicomputer), 
5:33038 (UCRL—52945) 
TDC: a computer code for calculating chemically 4 
a flows in two dimensions, 5: 32681 (UCR 
5 
To develop a dynamic model of a collector loop for purpose of 
improved control of solar heating and errs Final technical 
tty. (TRNSYS coat ES wan (COO—451 
COMPUTER CODES/W C 
Wind a WINDS ystems ap soe to regional utilities (SERIES 
S code; PHASES code; AVERAGE code; 
NETLOAD code; GENSYS code; PROCOST code;CAP6 
code; EVEN code), 5:32170 (DOE/ET/20063—T1(Vol.2)) 
er Ln TOMOGRAPHY/TECHNOLOGY 


pe ications Eecaens af industrial computed eewrary, S Los Alamos 
Qicatife Laboratory, 5:32699 (LA-UR—80-1277) 
COMPUTERIZED TOMOGRAPHY/USES 
Applications of industrial computed tomography at Los Alamos 
Scientific Laboratory, 5:32699 (LA-UR—80-1277) 
COMPUTERS/DATA PROCESSING 
Computerized technical-document ine (TXT users 
manual), 5:33158 (DOE/TIC—1 
COMPUTERS/DOCUMENTATION 
Computerized technical-document pee (TXT users 
manual), 5:33158 (DOE/TIC—11216) 
“Signal processing aspect of the S ee 
i rocessing aspects of the S-1 multiprocessor project, 
estes (UCR i 84658) . 
COMPUTERS/PLANNING 
Department of rer research in utilization of high-performance 
computers, 5:33160 (LA—8470-MS) 
CONCENTRATING COLLECTORS 
See also V TROUGH COLLECTORS 
CONCENTRATING COLLECTORS/COMPUTERIZED 
SIMULATION 
Survey mirrors and lenses and their required surface accuracy. 
Volume 2. Concentrator optical performance software (COPS) 
user’s manual. Final report for September 15, 1978-December 1, 
1979, 5:32046 (DOE/CS/35348—T1(Vol.2)) 
CONCENTRATING COLLECTORS/EFFICIENCY 
Concentrating collectors, 5:32053 
CONCENTRATING COLLECTORS/HEAT LOSSES 
Concentrating collectors, 5:32053 
CONCENTRATING COLLECTORS/MATHEMATICAL 
MODELS 
Survey mirrors and lenses and their required surface accuracy. 
Volume 1. Technical report. Final report for September 15, 
1978-December 1, 1979, 5:32045 (DOE/CS/35348—T1(Vol.1)) 
Survey mirrors and lenses and their required surface accuracy. 
Volume 2. Concentrator optical performance software (COPS) 
user’s manual. Final report for Sintenter 15, 1978-December 1, 
1979, 5:32046 (DOE/CS/35348—T1(Vol.2)) 
CONCENTRATING COLLECTORS/OPTICAL PROPERTIES 
Concentrating collectors, 5:32053 
CONCENTRATING COLLECTORS/PERFORMANCE 
Survey mirrors and lenses and their required surface accuracy. 
Volume 1. Technical report. Final report for September 15, 
1978-December 1, 1979, 5:32045 (DOE/CS/35348—T1(Vol.1)) 
CONCENTRATING COLLECTORS/REVIEWS 
Concentrating collectors, 5:32053 
INCENTRA SOLAR CELLS/EFFICIENCY 
ap cer | AlGaAs/GaAs concentrator solar cells by 
anometallic vapor phase epitaxy, 5:31826 
CONC NTRATOR SOLAR CELLS/FABRICATION 
High-efficiency AlGaAs/GaAs concentrator solar cells by 
organometallic vapor phase epitaxy, 5:31826 
Near-term implementation of production cost reduction for 
hotovoltaic concentrator array, 5:31823 (SAND—80-7066) 
CONCENTRATOR SOLAR CELLS/RESEARCH PROGRAMS 
Adve photovoltaic concentrator cells. a progress 
rt, lst and 2nd ogre uarterly reports, 5:3182 
CONC ETES/ANTIFO 
Antifouling marine concrete, 5: NSB1873 (DOE/CH/00134—1) 
CONDENSED AROMATICS 
See also ACENAPHTHENE 
ANTHRACENE 
BENZANTHRACENE 
BENZOPYRENE 
NAPHTHALENE 
PHENANTHRENE 
CONDENSED AROMATICS/FLUORESCENCE 
Light-induced electron transfer vs. energy transfer in molecular 
thin-film systems, 5:32661 (DOE/ER/01 198— 1306) 
CONDENSED AROMATICS/QUENCHING 
Light-induced electron transfer vs. energy transfer in molecular 
thin-film systems, 4;32661 (DOE/ER/01198—1306) 
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CONNECTICUT/LOW-HEAD HYDROELECTRIC POWER 
PLANTS 


Legal obstacles and incentives to the development of small scale 
hydroelectric power in Connecticut, 5:31758 (DOE/RA/ 
04934—23) 

Preliminary analysis of legal obstacles and incentives to the 
development of low-head hydroelectric power in the 
northeastern United States, 5:31740 (DOE/RA/04954—01) 

CONSERVATION (ENERGY) ‘ 
See ENERGY CONSERVATION 
CONSTRUCTION INDUSTRY/ENERGY DEMAND 
Handbook of energy use for building construction, 5:32435 
(DOE/CS/20220—1) 
CONTACTORS 
See SWITCHES 
CONTAINERS 
See also CASKS 
PRESSURE VESSELS 


TANKS 
CONTAINERS/COATINGS 
Study program to develop and evaluate die and container 
materials for the growth of silicon ribbons, 5:31804 (DOE/JPL/ 
954877—78/3) 
CONTAINERS/DESIGN 
Safety analysis report for packaging a DOT 7A specification 
container for tritiated liquid wastes, 5:32687 (SAND—80-8021) 
CONTAINERS/MATERIALS 
Study program to develop and evaluate die and container 
materials for the growth of silicon ribbons, 5:31804 (DOE/JPL/ 
954877—78/3) 
CONTAINERS/SPECIFICATIONS 
Safety analysis report for packaging a DOT 7A specification 
container for tritiated liquid wastes, 5:32687 (SAND—80-8021) 
CONTAINMENT BUILDINGS/RADIOACTIVE AEROSOLS 
Comparison of aerosol behavior during sodium fires in CSTF with 
the HAA-3B code (LMFBR), 5:32317 (HEDL-SA—1982-FP) 
CONTAINMENT BUILDINGS/SURFACE COATING 
Hydrogen permeation resistant layers for liquid metal reactors, 
5:32240 (HEDL-SA—1875-FP) 
CONTAINMENT BUILDINGS/TEST FACILITIES 
Aerosol measurement techniques and accuracy in the CSTF 
(LMFBR), 5:32316 (HEDL-SA—1981-FP) 
CONTAINMENT SHELLS/DAMAGE 
Response of containment vessels to explosive biast loading, 
5:32749 (LA—8082) 
CONTAINMENT SHELLS/HYDRODYNAMICS 
Sloshing of liquids in rigid annular cylindrical and torus tanks due 
to seismic ground motions (BWR), 5:32216 (LBL—10351) 
Three-dimensional linear analysis of fluid-structure interaction 
effects in the Mark I BWR pressure suppression torus, 5:32217 
(UCRL—82217) 
CONTAINMENT SHELLS/STRESS ANALYSIS 
Three-dimensional linear analysis of fluid-structure interaction 
effects in the Mark I BWR pressure suppression torus, 5:32217 
(UCRL—82217) 
CONTAINMENT SHELLS/TWO-PHASE FLOW 
Physical model of lean suppression pressure oscillation 
phenomena: steam condensation in the light water reactor 
pressure suppression system (PSS), 5:32329 (UCRL—84151) 
CONTAINMENT SYSTEMS/DECONTAMINATION 
Noble gas removal system for post-accident decontamination of 
power reactors, 5:32215 (K/ET—5016) 
CONTROL ELEMENTS/NEUTRON RADIOGRAPHY 
Neutron transmission testing apparatus and method (Patent), 
5:32272 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
COOK-1 REACTOR/ENVIRONMENTAL IMPACTS 
Determination of compliance with PL 92-500 Section 316(b) for 
the Donald C. Cook Nuclear Power Plant of the Indiana and 
Michigan Power Company, 5:32284 (ANL/EIS—12) 
COOK-1 KEACTOR/INTAKE STRUCTURES 
Determination of compliance with PL 92-500 Section 316(b) for 
the Donald C. Cook Nuclear Power Plant of the Indiana and 
Michigan Power Company, 5:32284 (ANL/EIS—12) 
COOK-2 REACTOR/ENVIRONMENTAL IMPACTS 
Determination of compliance with PL 92-500 Section 316(b) for 
the Donald C. Cook Nuclear Power Plant of the Indiana and 
Michigan Power Company, 5:32284 (ANL/EIS—12) 
COOK-2 REACTOR/INTAKE STRUCTURES 
Determination of compliance with PL 92-500 Section 316(b) for 
the Donald C. Cook Nuclear Power Plant of the Indiana and 
Michigan Power Company, 5:32284 (ANL/EIS—12) 
COOLANT CLEANUP SYSTEMS/PERFORMANCE 
Control of radioactive material transport in sodium-cooled 
reactors, 5:32245 (HEDL-SA—-1988) 


COPPER COMPLEXES/SOLVENT EXTRACTION 


Radioactive material transport in sodium-cooled nuclear reactors, 
5:32238 (HEDL-SA—1870) 
COOLANT CLEANUP SYSTEMS/PERFORMANCE 
TESTING - 
Cesium behavior and control in sodium systems (LMFBR), 
5:32239 (HEDL-SA—1871-FP) 


ILERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/ENERGY CONSUMPTION 
Effects of atmospheric variability on energy utilization and 
conservation. Final report, 1 January 1979-31 December 1979, 
5:32434 (COO— 1340-69) 
COOLING SYSTEMS/ENVIRONMENTAL IMPACTS 
Methodology for evaluation of multiple power-plant-cooling 
system effect. Volume IV: User's guide to model operation. 
inal report, 5:32188 (EPRI-EA—1111(Vol.4)) 
COORDINATED RESEARCH PROGRAMS/EVALUATION 
Nevada Nuclear Waste Storage Investigations. FY 1979 peer 
196.16) summaries and related documentation, 5:31695 (NVO— 
COPEPODS/PREDATOR-PREY INTERACTIONS 
Detection of Bow h by Calanus pacificus: implications of the first 
antennae, 5:32853 
COPEPODS/REPRODUCTION 
ee egg size and naupliar size in the calanoid 
co} iaptomus clavipes Schacht, 5:32854 
COPEPODS/SENSITIVITY 
Egg production of a marine planktonic copepod in relation to its 
‘ood supply: laboratory studies, 5:32800 
COP’ PPER/ACTIVATION ANALYSIS 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 
COPPER/DAMAGING NEUTRON FLUENCE 
Nature of high energy neutron damage in copper and gold, 
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5:325 
COPPER/DEPOSITION 
New class of layered materials, 5:32527 
COPPER/DOPPLER BROADENING 
Observations of the prevacancy temperature dependence of 
positron annihilation in copper, 5:32529 
COPPER/ECOLOGICAL CONCENTRATION 
Variability of the concentrations of seventeen trace elements in the 
muscle and liver of a single striped bass, Morone saxatilis, 
5:32878 
COPPER/ELECTROREFINING 
Electrorefining of copper from a cuprous ion complexing 
electrolyte. II. Experimental comparison of possible alternative 
electrolytes and preliminary cost engineering analysis, 5:32480 
(ANL/OEPM—80-2) 
COPPER/HADRON REACTIONS 
Low p/sub T/ inclusive production in hadron-nucleus collisions 
(100 GeV/c), 5:32998 (BNL—28166) 
COPPER/MATERIALS RECOVERY 
—— extraction of cobalt from laterite-ammoniacal leach 
uors, 5:32494 (BM-RI—8419) 
copP R/TRAPS 
— positrons in metal single crystals. I. Positronium formation at . 
Ag(100), Ag(111), and Cu(111) surfaces, 5:32563 
COPPER 63 TARGET/NEUTRON REACTIONS 
Elastic scattering of 8-, 10-, and 12-MeV neutrons from **Fe and 
®3Cu (Optical-model analysis), 5:32977 (DOE/TIC—11133) 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
COPPER ALLOYS/CORROSION 
Corrosion of high Ni-Cr alloys and Type 304L stainless steel in 
HNO;-HF, 5:32577 (DP—1550) 
COPPER ALLOYS/EMBRITTLEMENT 
Sb interactions with TaC precipitates and Cu in ion-implanted a- 
Fe, 5:32550 (SAND—80-0779C) 
COPPER ALLOYS/FABRICATION 
Metallurgy of continuous filamentary A15 superconductors, 
$:32522 (BNL—28150) 
COPPER BASE ALLOYS/CORROSION 
Laboratory corrosion studies in low- and high-salinity geobrines 
of the Imperial Valley, California, 5:32123 (BM-RI—8415) 
COPPER COMPLEXES/CHEMISTRY 
Ecology of subtropical, shallow water environments: chemistry of 
copper and chlorine introduced into marine systems during 
energy Lope 3 year report, 1 October 1977-30 September 
1980" 5:32798 (ORO—3801-11) 
COPPER COMPLEXES/SOLVENT EXTRACTION 
Ecology of subtropical, shallow water environments: chemistry of 
copper and chlorine introduced into marine systems during 





COPPER COMPOUNDS/CHEMICAL PROPERTIES 


energy pote. 3 year report, 1 October 1977-30 September 
1980, 5:32798 (ORO—3801-11) 
COPPER COMPOUNDS/CHEMICAL PROPERTIES 
Physical and chemical er of copper 8-alumina, 5:32618 
COPPER COMPOUNDS/CRYSTAL UCTURE 
Physical and chemical oe eta of copper B-alumina, 5:32618 
COPPER SULFIDES/D: ITION 
Spray solar cell research: CdS/CwS cells by ion exchange-CSD. 
Ose 4 report No. 1, October 1-December 31, 1979, 5:31813 
'SE—4042-T20) 
COPPER SULFIDES/SPUTTERING 
Cadmium sulfide/copper sulfide heterojunction cell research. 
ly technical progress report, October 1-December 31, 
1979, 5:31815 (DSE 2-T2 
ium sulfide/copper sulfide heterojunction cell research. 
Technical progress report, September 1-November 30, 1979, 
5:31817 (DSE—8033-1/3) 


CORE BARREL 
See CORING EQUIPMENT 
CORING EQUIP’ /DESIGN 
Optimized design and predicted performance of a deep ocean 50 m 
piston pep 5:32711 (SAND—80-0317C) 
CORING EQUIPMENT/PERFORMANCE 
Optimized design and predicted performance of a deep ocean 50 m 
y. coring system, 5:32711 (SAND—80-0317C) 
CORN STOVER 


See AGRICULTURAL WASTES 
CORTEX (ADRENAL) 
See ADRENAL GLANDS 
COSMIC GASES/MAPS 
NGC 2264 molecular cloud: CO observations, 5:32895 
COSMOLOGICAL MODELS/MAGNETIC MONOPOLES 
tic monopoles in grand unified theories, 5:32939 
COSMOLOGICAL MODELS/T INVARIANCE 
Cosmological models of the universe with rotation of time’s 
arrow, 5:32896 (SLAC-Trans—192(Rev.)) 
UNTERS (RADIATION) 


ATI 
See RADIATION DETECTORS 


See CRUSTACEANS 
CRANKING MODEL 
Hartree Fock and random phase theory of high spin states, 
5:33050 (ANL/PHY—79-4) 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICAL HEAT FLUX 
Critical heat flux experiments in a circular tube with heavy water 
and light water. (AWBA Development Program), 5:32255 
(WAPD-TM— 1462) 
CROPS/PRODUCTION 
Some effects of alternate energy policies on California annual crop 
— Giannini Feenteien research report No. 326, 


CRUDE OIL 
See PETROLEUM 
CRUISE MISSILES/NEUTRON DOSIMETRY 
Passive neutron dosimetry on cruise missile tests, 5:32730 
(SAND—80-0637C) 
CRUSTACEANS 
See also COPEPODS 
CRUSTACEANS/UPTAKE 
Bioaccumulation and depuration of bromoform in five marine 
species, 5:32808 (PNL-SA—7857) 
CRYSTAL DEFECTS/ELECTRON DIFFRACTION 
Microdiffraction from crystals containing defects, 5:33057 
(CONF-800801—8) 
CULTIVATION TECHNIQUES/COMPARATIVE 
EVALUATIONS 
Comparison of mineral element cycling under till and no-till 
practices: an experimental approach to agroecosystems analysis, 
5:32857 (DOE/EV/00641—40) 
CURIUM/SEPARATION PROCESSES 
Americium-curium separation by means of selective extraction of 
hexavalent americium using a centrifugal contactor, 5:32675 
/ EXTRACTION CHROMATOGRAPHY 
Transplutonium elements production program: extraction 
pr ca aaae process for plutonium irradiated targets, 
CURIUM 244/ISOTOPE PRODUCTION 
Recovery of by-product actinides from power reactor fuels and 
production of heat source isotopes, 5:31688 
Transplutonium elements production program: extraction 
er process for plutonium irradiated targets, 
CURIUM 245 TARGET/NEUTRON REACTIONS 
Study of calculated and measured time dependent delayed neutron 
yields, 5:33038 (UCRL—52945) 
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CURIUM COMPOUNDS/CHEMICAL PREPARATION 
Techniques of preparation and crystal chemistry of transuranic 
chalcogenides and pnictides, 5:32669 
CURIUM COMPOUNDS/CRYSTALLOGRAPHY 
Techniques of preparation and crystal chemistry of transuranic 
chalcogenides and pnictides, 5:32669 
LIMITERS 


See also CIRCUIT BREAKERS 
POWER TRANSMISSION LINES 
CURRENT LIMITERS/DESIGN 
Prototype fault current limiter. Final report, 5:32209 (EPRI-EL— 
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96) 
CURRENT LIMITERS/PERFORMANCE 
Prototype fault current limiter. Final report, 5:32209 (EPRI-EL— 
1396) 
CYANIDES/PHOTOCHEMISTRY 
Synthetic applications of photosubstitution reactions of 
poly(pyridyl) complexes of ruthenium (II), 5:32664 
CYCLES (THERMODYNAMIC) 


See THERMODYNAMIC CYCLES 
CYCLIC ADENOSINE MONOPHOSPHATE 

See AMP 
CYCLOHEXANE/COMBUSTION KINETICS 

Identification and temporal behavior of radical intermediates 
formed during the combustion and pyrolysis of gaseous fuels: 
kinetic pathways to soot formation. Pro report, September 
1, 1979-August 31, 1980, 5:32677 (DOE/ER/10505—1) 

CYCLONE SEPARATORS/PERFORMANCE 

Performance of hydroclones for removing particles from viscous 
liquids, 5:31489 (ORNL/TM—S5684) 

CYCLONE SEPARATORS/PERFORMANCE TESTING 

PFB Coal Fired Combined Cycle Development Program. 
Advanced cleanup device performance design report (Task 4.3). 
Volume B. Air shield cyclone evaluation (12” air-shield cyclone 
performance), 5:32192 (FE—2357-70) 

PFB Coal Fired Combined Cycle Development Program. 
Advanced hot gas cleanup concept evaluation (Task 4.3). 
Volume A. Aerodyne cyclone evaluation, 5:32191 (FE—2357- 
3 


9) 
CYCLOPENTADIENE/CHEMICAL PROPERTIES 
Reactivity patterns of transition metal hydrides and alkyls, 5:32658 
(LBL—10214) 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 
CYTOSTATICS 
See ANTIMITOTIC DRUGS 
RALSKI METHOD/EQUIPMENT 
Continuous Czochralski growth: silicon sheet growth 
development of the large area silicon sheets task of the Low 
Cost Silicon Solar Array Project. Ninth quarterly progress 
report, October 1-December 31, 1979, 5:31806 (DOE/JPL/ 
954888—79/9) 
LSA large area silicon sheet task continuous liquid feed 
Czochralski growth. Quarterly report, April-June 1980, 5:31805 
(DOE/JPL/954886—80/ 11) 


D 


D RESONANCES/LIFETIME 
Quark-diagram classification of charm decays, 5:32928 (BNL— 


27950) 
D RESONANCES/PARTICLE DECAY 
Quark-diagram classification of charm decays, 5:32928 (BNL— 
27950 


D RESONANCES/WEAK HADRONIC DECAY 
Can one measure strong corrections to weak decays?, 5:32934 
DARRIEUS ROTORS/AERODYNAMICS 
Definitive generic study for the effect of high lift airfoils on wind 
turbine effectiveness. Executive summary. Final report, 5:32183 
(SERI/TR—98003-2) 
DARRIEUS ROTORS/COST 
Definitive generic study for the effect of high lift airfoils on wind 
turbine effectiveness. Executive summary. Final report, 5:32183 
(SERI/TR—98003-2) 
DARRIEUS ROTORS/DESIGN 
Summary of April 1979 workshop on large wind turbine design 
characteristics and research and development requirements, 
5:32179 (CONF-791097—) 
DARRIEUS ROTORS/PLANNING 
Summary of April 1979 workshop on large wind turbine design 
characteristics and research and development requirements, 
5:32179 (CONF-791097—) 





OCTOBER 31, 1980 


DARRIEUS ROTORS/TURBINE BLADES 
— eneric study for the effect of high lift airfoils on wind 
effectiveness. Executive summary. Final report, 5:32183 
(SERI/TR 98003.) 
DATA ACQUISITION SYSTEMS 
See also CAMAC SYSTEM 
DATA ACQUISITION SYSTEMS/DESIGN 
First experiences with a fastbus system at Brookhaven, 5:32736 
(BNL—28117) 
DATA ANALYSIS/DICTIONARIES 
Glossary of terms commonly used in the digital analysis of 
dynamic data, 5:32700 (SAND—79-0050) 
DATA BASE MANAGEMENT/PLANNING 
ASCOT data base management system, 5:32760 (UCID— 18752) 
DATA PROCESSING/COMPUTER CALCULATIONS 
Signal pr a of the S-1 Sn nine project, 
5:33165 (UCRL—84658) 
ECALSO 


See ION EXCHANGE MATERIALS 
DECONTAMINATION 
Decontamination of the 233-S Building Loadout Hood, 5:32670 
(RHO-SA— 187) 
DEEP INELASTIC HEAVY ION REACTIONS/POLARIZATION 
Alignment, polarization, and magnitude of fragment angular 
= in deeply inelastic collisions, 5:33044 (ANL/PHY— 
79-4) 
DEFEROXAMINE/BIOLOGICAL EFFECTS 
Effects of deferoxamine mesylate on gallium-67 distribution in 
normal and abscess-bearing animals: concise communication 
(Rabbits & rats), 5:32867 
DEFORMED NU STATES 
—" of yrast states and yrast traps, 5:33041 (ANL/PHY— 
79-4 


DELAWARE/LOW-HEAD HYDROELECTRIC POWER PLANTS 
Executive summary: legal obstacles and incentives to small-scale 
hydroelectric development in the six middle atlantic states, 
5:31743 (DOE/RA/04934—06) 
Legal obstacles and incentives to the development of small scale 
hydroelectric power in Delaware, 5:31749 (DOE/RA/04934— 
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Preliminary analysis of legal obstacles and incentives to the 
development of low-head hydroelectric power in the 
northeastern United States, 5:31740 (DOE/RA/04934—01) 

Summary of the Mid-Atlantic conference on small-scale 
hydropower in the Mid-Atlantic states: resolution of the barriers 
impeding its development, 5:31742 (DOE/RA/04934—04) 

DELAYED NEUTRON PRECURSORS/HALF-LIFE 
Delayed neutron data and calculations, 5:33031 (LA—8298-PR) 
DELAYED NEUTRONS/FISSION YIELD 

Study of calculated and measured time dependent delayed neutron 

yields, 5:33038 (UCRL—52945) 
DELAYED NEUTRONS/MULTIPLICITY 

Delayed neutron data and calculations, 5:33031 (LA—8298-PR) 

DEMAND LIMITERS 

See CURRENT LIMITERS 
DEMONSTRATION PROGRAMS 

See also EXPERIMENT PLANNING 
DEMONSTRATION PROGRAMS/MEETINGS 

Final proceedings of the Third Solar Heating and Cooling 
Demonstration Program Contractors’ Review, 5: 31880 (CONF- 
791239—) 

DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 


e 
DEPTH DOSE DISTRIBUTIONS/COMPUTER 
CALCULATIONS 
Evaluation of adsorbed dose in mammography: Monte Carlo 
simulation studies, 5:33056 
DEREGULATION/SOCIO-ECONOMIC FACTORS 
Intergroup welfare comparisons using aggregate consumption 
data, 5:32366 (BNL—51140) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DEUS 
(Dual Energy Use Systems.) 
See also CO-GENERATION 
DEUS/EVALUATION 
Dual energy use systems: district heating survey. Final report, 
5:32502 (EPRI-EM— 1436) 
DEUTERIUM/ISOTOPE EFFECTS 
Infrared spectra of hydrogen isotopes in potassium tantalate, 
5:32588 
DEUTERIUM COMPOUNDS/NEUTRON DIFFRACTION 
Neutron scattering study of the pressure dependenceof short-range 
order in CsD2PO,, 5:32613 


DEUTERIUM i eaphcr e > saprtitne PARAMETERS 
Neutron scatterin; 
order in CsD2 
DEUTERIUM COMBOUNDS/ORDER- DISORDER 
TRANSFORMATION 
Neutron scattering study of 99 pressure dependenceof short-range 
order in CsD2PO,, 5:326 
DEUTERIUM T. ARGET/DEUTERON REACTIONS 
Low-energy behavior of fusion cross sections (D, T(d,n) S 
functions below 50 keV), 5:32955 ‘epee + 
DEUTERIUM TARGET/NEUTRON REACTIONS 
Neutron total cross section for tritium, 5:32962 
DEUTERIUM TARGET/PROTON REACTIONS 
Measurement of the polarization transfer coefficients D/sub t/ and 
A/sub t/’ at 800 MeV for the reactions *H(p vector, n vector)X 
1H(p vector, n vector)X and *Be(p vector, n vector)X, 5:32957 
(DOE/ER/02972—5) 
DEUTERON eae te 
Low-energy behavior of fusion cross sections (D, T(d,n) S 
functions below 50 keV), 5:32955 (LA--8298-PR) 
— scattering theory and applications for in 
reactions of pai ey 5:33047 (IS-T—883) 
DEUTER IN-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
DEUTERON REACTIONS 
DEUTERONS/FORM FACTORS 
Retardation, quasipotential equations, and relativistic corrections 
to the deuteron charge tor, 5:32952 
wie come co hegre poe ee hy 2d 
conservation- pectives for 
wor Bony 5:32388 (CONF-800380_) 
DEVELOPING COUNTRIES/ENERGY SOURCE 
DEVELOPMENT 
— s contribution in fulfilling the energy needs of third 
untries: present as well as future, 5:32376 (CONF-800380—) 
DEVELOPING COUNTRIES/NATURAL GAS DEPOSITS 
Offshore oil: an overview, 5:31557 (UT/CES-PS—11) 
DEVELOPING COUNTRIES/PETROLEUM DEPOSITS 
* we oil: an overview, 5:31557 (UT/CES-PS—11) 
A 
See DEFEROXAMINE 
DIAGRAMS/COMPUTER CODES 
Contour a ae for printer and Calcomp plotter, 
5:33164 (UCID— 18757) 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIES/COATINGS 
Study program to develop and evaluate die and container 
materials for the growth of silicon ribbons, 5:31804 (DOE/JPL/ 
954877—78/3) 
DIES/MATERIALS 
Study program to develop and evaluate die and con 
materials for the growth of silicon ribbons, 5:31804 4 (DOE/IPL/ 
954877—78/3) 
DIESEL ENGINES/DIESEL FUELS 
Solid fuel applications to transportation engines, 5:32467 (DOE/ 
CS/56051—T2) 
DIESEL ENGINES/EXHAUST GASES 
Diesel exhaust emissions toxicology program. Status report, 
January 1980, 5:32766 (LMF—73) 
DIESEL ENGINES/SOLID FUELS 
Solid fuel applications to transportation engines, 5:32467 (DOE/ 
CS/56051—T2) 
DIESEL FUELS/INVENTORIES 
Secondary stocks: a paper prepared for the American Statistical 
Association Committee on Energy Statistics, 5:31578 (DOE/ 
EIA—0215) 
DIET/BIOLOGICAL EFFECTS 
Egg production of a marine planktonic copepod in relation to its 
food supply: laboratory studies, 5:32800 
DIFFERENTIAL EQUATIONS/ANALYTICAL SOLUTION 
Similarity solutions of systems of partial differential equations 
using MACSYMA, 5:33157 (COQO—3077-160) 
DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 
Multi-grid and ICCG for problems with interfaces, 5:33161 (LA- 
UR—80-2127) 
Solving ODEs in quasi steady state, 5:33163 (SAND—80-0417C) 
me AUGMENTED TURBINES/PERFORMANCE 
NG 


Review of the wind energy innovative systems program, 5:32180 

(CONF-791097—) 
DIODE TUBES/BREAKDOWN 

Determining the mode of high = breakdowns in vacuum 
devices, 5:32701 (GEPP-OP—473) 

Determining the mode of hi, ier voltage breakdowns in vacuum 
devices, 5:32899 (GEPP-TIS—473) 

IOLS 


See GLYCOLS 





DIOPSIDE/DEFORMATION 


DIOPSIDE/DEFORMATION 
Plastic et in two single crystal clinopyroxenes, 5:32889 
DIOPSIDE/TWINNING 
Plastic deformation in two single crystal clinopyroxenes, 5:32889 
(LA—8387- 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 
DIRECT CONTACT HEAT EXCHANGERS 
Semiannual pro, report for the Idaho Geothermal Program, 
October 1, 1979-March 31, 1980, 5:32108 (EGG—2034) 
DIRECT GAIN SYSTEMS/PERFO CE 
Performance data for topo systems. The Ralph Williamson 
house, 5:32010 (SERI/TR—0924-5) 
Performance data for ve systems: the Maeda/Nittler 
Suncatcher house, 5:32014 (SERI/TR—0924-9) 
DIRECT GAIN SYSTEMS/PERFORMANCE TESTING 
Performance data for passive systems. The University of Nebraska 
test rooms, 5:32012 (SER —0924-7) 
ay nes data for passive Bor The National Center for 
Appropriate Technology, 5:32008 (SERI/TR—0924-3) 
Performance data for passive systems. The Los Alamos Scientific 
Laboratory test rooms, 5:32007 (SERI/TR—0924-2) 
DIRECT GAIN SYSTEMS/TEST FACILITIES 
Performance data for passive systems. The Los Alamos Scientific 
Laboratory test rooms, 5:32007 (SERI/TR—0924-2) 
— SOLAR RADIATION/DAILY VARIATIONS 
lar geometry and time, 5:31781 
DIRE SOLAR RADIATION/GEOGRAPHICAL 
Me naay std nae 
come Paneey and time, 5:31781 
DIRECT SOLAR RADIATION/SEASONAL VARIATIONS 
Solar geometry and time, 5:31781 
DISK ID GENERATORS/FLOW MODELS 
— cycle disk generator program, 5:32426 (DOE/ET/15518— 


DISK MHD GENERATORS/INHOMOGENEOUS PLASMA 
Open cycle disk generator program, 5:32426 (DOE/ET/15518— 
1 


DISK MHD GENERATORS/PLASMA DIAGNOSTICS 
Open cycle disk generator program, 5:32426 (DOE/ET/15518— 
1 


DISTILLATES 
See also PETROLEUM DISTILLATES 
DISTILLATES/CARCINOGENESIS 
Toxicologic studies of SRC materials, 5:32871 (PNL-SA—8439) 
DISTILLATES/MUTAGEN SCREENING 
Toxicologic studies of SRC materials, 5:32871 (PNL-SA—8439) 
DISTILLATES/TOXICITY 

Lint f studies of SRC materials, 5:32871 (PNL-SA—8439) 

ISTILLATION EQUIPMENT/ENERGY CONSERVATION 

Energy rg rs in distillation: a technology applications 
manual, 5:32486 (DOE/CS/4431—T2) 

Energy conservation: a route to improved distillation profitability. 
Executive briefing report, technology transfer, 5:32485 (DOE/ 
CS/4431—T1) 

DISTILLATION EQUIPMENT/ENERGY CONSUMPTION 

Energy conservation in distillation: a technology applications 
manual, 5:32486 (DOE/CS/4431—T2) 

DISTRICT HEATING/EVALUATION 

Dual energy use systems: district heating survey. Final report, 

5:32502 (EPRI-EM—1436) 
DISTRICT HEATING/LEGISLATION 

Ordinance concerning the standard conditions governin ~ 

o_ heat supply (AVB Fernwaerme V), 5:32503 (NP. 
DISTRICT HEATING/MEETINGS 

Co-sponsored second quarter progress review conference on 

district heating, 5:32501 (CONF-800598—) 
DISTRICT HEATING/REVIEWS 
Co-sponsored second quarter progress review conference on 
district bo Fe 5: sony (CONF-800598-—) 
DISTRICT BIA 
See WASHING TON Dc 
DNA 
(Deoxyribonucleic acid.) 
DNA/BIOLOGICAL REPAIR 

Effect of the uvrD mutation on excision repair, 5:32859 

Radiation and biophysical studies on cells and viruses. Progress 
”” September 1, 1979-June 15, 1980, 5:32836 (ORO—2832- 

DNA/MOLECULAR STRUCTURE 

Size and number of DNA molecules from Chinese hamster ovary 
cells determined by molecular autoradiography, 5:32835 
(ORO—2832-212) 

DONALD C, COOK-1 REACTOR 


See COOK-2 REACTOR 
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DRIFT CHAMBERS/LESIGN 
—- computer simulation of a drift chamber, 5:32737 (BNL— 
DRIFT CHAMBERS/PERFORMANCE 
Outlook for studies of gamma-gamma collisions at PEP, 5:32727 
(SLAC-PUB—2521) 
DRILL CORES/ALPHA DETECTION 
Radiochemical analyses of samples from beneath a solid 
radioactive waste oy pit at Los Alamos, New Mexico, 
5:31693 (LA—8422-MS) 
DRILL CORES/BETA DETECTION 
Radiochemical analyses of samples from beneath a solid 
radioactive waste i pit at Los Alamos, New Mexico, 
5:31693 (LA—8422-MS) 
DRILL CORES/RADIOCHEMICAL ANALYSIS 
Radiochemical analyses of samples from beneath a solid 
radioactive waste disposal pit at Los Alamos, New Mexico, 
5:31693 —8422-MS) 
DRILLING / PERFORMANCE TESTING 
Geothermal drilling and completion technology development 
SAND 801 Patri progress report, April-June 1980, 5:32120 
ma 80-1234 


“a DRILLING FLUIDS 
DRILLING PLATFORMS 

See OFFSHORE PLATFORMS 
DUAL a USE SYSTEMS 


See DE 
DUAL-PURPOSE POWER PLANTS/AUXILIARY SYSTEMS 
Cogeneration technology alternatives study (CTAS). Volume IV. 
eat sources, balance of plant and auxiliary systems. United 
aa ies Corporation final report, 5:32187 (DOE/NASA/ 


80/6) 
DUAL-PURPOSE POWER PLANTS/COMPARATIVE 
EVALUATIONS 
Cogeneration technology alternatives study (CTAS). Volume IV. 
eat sources, balance of plant and auxiliary systems. United 
Technologies Corporation final report, 5:32187 (DOE/NASA/ 
0050. 80%6 
DUAL-PURPOSE POWER PLANTS/ECONOMICS 
Cogeneration technology alternatives study (CTAS). Volume IV. 
eat sources, balance of plant and auxiliary systems. United 
0050 eu Corporation final report, 5:32187 (DOE/NASA/ 
00: 
DUAL-PURPOSE POWER PLANTS/THERMAL ENERGY 
STORAGE EQUIPMENT 
Cogeneration technology alternatives study (CTAS). Volume IV. 
eat sources, balance of plant and auxiliary systems. United 
Technologies Corporation final report, 5:32187 (DOE/NASA/ 
0030-"80/6) 
DUCTILITY/LOSSES 
Mechanical model for ductility loss, 5:32548 (HEDL-SA—2101- 


FP) 
DURENE/ENERGY TRANSFER 
Intermolecular energy exchange as a mechanism for vibrational 
a in polyatomic molecules, 5:32660 
DURE E/VIBRATIONAL STATES 
Intermolecular energy exchange as a mechanism for vibrational 
dephasing in Fo yy molecules, 5:32660 
DYE LASERS/PERFORMANCE 
Megawatt dye laser oscillator-amplifier system for high resolution 
spectroscopy, 5:32696 
DYSPROSI 150/E2-TRANSITIONS 
Converson electron and life time measurements in '°ssDys«, 
5:33011 (ANL/PHY—79-4) 
DYSPROSIUM 150/HIGH SPIN STATES 
Converson electron and life time measurements in '°s¢Dys«, 
5:33011 (ANL/PHY—79-4) 
DYSPROSIUM 150/M1-TRANSITIONS 
Converson electron and life time measurements in '°ssDys«, 
5:33011 (ANL/PHY—79-4) 
DYSPROSIUM 151/ENERGY-LEVEL TRANSITIONS 
Yrast isomers in ®"g¢Dyss, 5:33012 (ANL/PHY—79-4) 
Yrast traps and very high spin states in the N ~ 82 region, 5:33009 
(ANL/PHY—79-4) 
DYSPROSIUM 151/HIGH SPIN STATES 
Yrast traps and very high spin states in the N ~ 82 region, 5:33009 
(ANL/PHY—79-4) 
DYSPROSIUM 151/YRAST STATES 
Yrast isomers in *"¢¢Dyss, 5:33012 (ANL/PHY—79-4) 
DYSPROSIUM 152/ENERGY LEVELS 
Nuclear data sheets for A= 152, 5:33017 
DYSPROSIUM 152/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 152, 5:33017 
Yrast traps and very high spin states in the N ~ 82 region, 5:33009 
(ANL/PHY—79-4) 
DYSPROSIUM 152/HIGH SPIN STATES 
Magnetic and quadrupole moments of high spin states, 5:33018 
(ANL/PHY—79-4 
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— of high spin states in **Dy, 5:32986 (ANL/PHY—79- 


Yrast traps and very high spin states in the N ~ 82 region, 5:33009 
(ANL/PHY—79-4) 
DYSPROSIUM 152/YRAST STATES 
Description of high spin states in the N = 82 region, 5:33001 
(ANL/PHY— 9-4) 
— of yrast states and yrast traps, 5:33041 (ANL/PHY— 


79-4) 
DYSPROSIUM 156/ROTATIONAL STATES 
Possible involvement of a second ali; - i band in the backbending 
in *Dy, 5:33004 (ANL/PHY—79-4 
DYSPROSIUM 158/E2-TRANSITIONS 
Determination of B(E2)-values between high spin states from 
Coulomb excitation and HI, XN-reactions, 5:32951 (ANL/ 
PHY—79-4 
E2-transition rates of the ground-state rotational member, 5:33003 
(ANL/PHY—79-4) 
DYSPROSIUM 158/ROTATIONAL STATES 
E2-transition rates of the ground-state rotational member, 5:33003 
(ANL/PHY—79-4) 
Effect of strong mixing of Stockholm aligned bands with ground 
a bands in even-even nuclei, 5:33005 (ANL/PHY—79- 


DYSPROSIUM 164/E2-TRANSITIONS 
Determination of B(E2)-values between high spin states from 
Coulomb excitation and HI, XN-reactions, 5:32951 (ANL/ 
PHY—79-4) 
DYSPROSIUM ISOTOPES/ALPHA DECAY 
Search for a-decay of high spin isomers in rare earth nuclei, 
3007 


5:3 
DYSPROSIUM ISOTOPES/E2-TRANSITIONS 
Measurement of the linear polarization of continuum gamma-rays 
from (*?S,xn) reactions, 5:32996 (ANL/PHY—79-4 
DYSPROSIUM ISOTOPES/HIGH SPIN STATES 
Determination of the excitation energy of high spin isomers, 
5:33013 (ANL/PHY—79-4) 
Search for a-decay of high spin isomers in rare earth nuclei, 
5:33007 


EARS 
See AUDITORY ORGANS 
EARTH ATMOSPHERE/DYNAMICS 
ASCOT data base management system, 5:32760 (UCID—18752) 
EARTH PLANET/MELTING 
Melting of iron under core conditions, 5:32891 
EARTH PLANET/SHOCK WAVES 
Melting of iron under core conditions, 5:32891 
EARTH-COVERED BUILDINGS/SOLAR AIR CONDITIONING 
Solar heating and cooling for an underground building at the 
University of Minnesota, 5:31945 (CONF-791239—) 
EARTH-COVERED BUILDINGS/SOLAR SPACE HEATING 
Earth integration solar space heating and solar hot water systems, 
Amity Elementary School, Boise, Idaho, 5:31903 (CONF- 
791239— 
Solar heating and cooling for an underground building at the 
University of Minnesota, 5:31945 (CONF-791239—) 
EARTH-COVERED BUILDINGS/SOLAR WATER HEATING 
Earth integration solar space heating and solar hot water systems, 
Amity Elementary School, Boise, Idaho, 5:31903 (CONF- 
791239—) 
EAST MESA GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 
500 kW direct contact pilot plant for East Mesa, 5:32113 (LBL— 
9808) 
EAST MESA GEOTHERMAL FIELD/GROUND 
SUBSIDENCE 
Case study data base companion report 3 to simulation of 
geothermal subsidence (LBL-10571), 5:32105 (LBL—10839) 
IS 


See ELECTRON BEAM a SOURCES 
ECOLOGICAL COMMUNIT 
See ECOSYSTEMS 
ECONOMIC ANALYSIS/ENERGY ANALYSIS 
Highlights of the ORNL-model evaluation methodology and the 
evaluation of LEAP, 5:32365 (CONF-800835—1) 
ECONOMIC ANALYSIS/EVALUATION 
Highlights of the ORNL-model evaluation methodology and the 
evaluation of LEAP, 5:32365 (CONF-800835—1) 
ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 


ELECTRIC POWER/SUPPLY AND DEMAND 


ECOSYSTEMS/SIMULATION 
Structural identification (Developing model parameters for 
bio! poy 5:32775 (CONF-800634—2) 
ECOSY: S/STABILITY 
—— of ate mmee ae’ gradients on ecosystem stability, 
EDF-4 REACTOR 
See SAINT LAURENT-1 REACTOR 
EDUCATIONAL FACILITIES 
See also LIBRARIES 
SCHOOL BUILDINGS 
ek ignan FACILITIES/PHOTOVOLTAIC POWER 
Energy system for the Georgetown University Academic 
Building. Volume I. Executive summary, final report, 5:32460 
(DO /23136—T1(Vol.1)) 
EDUCATIONAL depen th meee mAR I wobipes oh, > ~apta 
Kansas pcr Disccovery ter so) 
5:31932 (CONF-791239—) 654 
EDUCATIONAL FACILITIES/SOLAR WATER HEATING 
Kansas here and Disccovery Center solar heating, 
5:31932 (CONF-791239—) 


See ENERGY EXTENSION SERVICE 
EFD WIND GENERATORS/PERFORMANCE TESTING 
Review of the wind energy innovative systems program, 5:32180 
(CONF-791097—) 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EGGS/CORRELATIONS 
Relationship between egg size and naupliar size in the calanoid 


Sy ry iaptomus clavipes Schacht, 5:32854 
EGGS BILITY 


ee tween egg size and naupliar size in the calanoid 
art clavipes Schacht, 5:32854 
EHV DC SY: SYSTEMS/CI IREAKERS 
Develo; ry ofa HVDC prototype breaker. Final report, 5:32210 
(DO /29054—1) 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
ELECTRIC BATTERIES/DESIGN 
Using statistically designed experiments in development of 
advanced battery systems, 5:32339 (EPRI-EM—1346) 
ELECTRIC BATTERIES/ELECTROLYTES 
Layer and tunnel compounds: fast ion transport and 
electrochemical energy storage, 5:32351 
ELECTRIC BATTERIES/SOLID ELECTROLYTES 
Ambient temperature solid state batteries, 5:32353 
ELECTRIC BATTERIES/STORAGE LIFE 
Low temperature degradation in the solid state, 5:32359 
ELECTRIC CABLES/ELECTRICAL INSULATION 
Extruded dielectric dc cable development. Final report, 5:32211 
(EPRI-EL— 1386) 
ELECTRIC CABLES/PERFORMANCE TESTING 
Extruded dielectric dc cable development. Final report, 5:32211 
(EPRI-EL— 1386) 
ELECTRIC CONDUCTIVITY 
See also IONIC CONDUCTIVITY 
ELECTRIC CONDUCTIVITY/MEASURING METHODS 
Use of low frequency ac measurements in solid state 
electrochemistry, 5:32360 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC POWER 
See also BONNEVILLE POWER ADMINISTRATION 
HYDROELECTRIC POWER 
ELECTRIC POWER/CHARGES 
Testimony on Bonneville Power Administration rates and policy: 
November 1978, May and August 1979 (Protest of increases to 
Calif. utilities), 5:32411 (P—S00-80-007) 
ELECTRIC POWER/CONSUMPTION RATES 
California energy flow in 1978 (Comparison with Cal., 1977 and 
US, 1978), 5:32415 (UCID— 18760) 
ELECTRIC POWER/ENERGY SHORTAGES 
Analytical framework for evaluating many A and ca) 
shortages. Final report, 5:32393 (EPRI —121 ol. 2)) 
ELECT RIC POWER/MARGINAL-COST PRICING 
California Marginal-Cost-Pricing Project (Analysis of methods 
used to quantify MCP), 5:32404 (DOE/RG/04134—T1) 
ELECTRIC POWER/SUPPLY AND DEMAND 
Assessment of electric-utility supply plans, 1978-2000 (CEC staff 
analysis), 5:32407 (P—102-79-015) 
Assessment of electric-utility supply plans, 1978-2000, 5:32408 
(P—102-80-005) 





ELECTRIC SWITCHES 


C SWITCHES 
See SWITCHES 
C UTILITIES 
Testimony on Bonneville Power Administration rates and policy: 
November 1978, May and a 1979 (Protest of increases to 
Calif. utilities), 5:32411 (P—500-80-007) 
ELECTRIC UTILITIES/ENERGY STORAGE 
Probabilistic simulation of a energy — devices for 
roduction cost calculations. Final report , 5:32197 (EPRI- 
—1411(Vols.1-2)) 
ELECTRIC UTILITIES/FORECASTING 
Assessment of electric-utility supply plans, 1978-2000, 5:32408 
(P—102-80-005) 
ELECTRIC UTILITIES/FUELS 
Cost and quality of fuels for electric utility — 1979. Energy 
data rt, 5:32195 (DOE/EIA—0191(79)) 
ELECTRIC UTILITIES/NUCLEAR POWER PLANTS 
Turnkey era in nuclear power, 5:32385 
ELECTRIC UTILITIES/OFF-PEAK ENERGY STORAGE 
Reference design of 100 MW-h lithium/iron sulfide battery system 
for utility load leveling, 5:32196 (ANL—80-19) 
ELECTRIC UTILITIES/OPERATING COST 
Probabilistic simulation of — energy storage devices for 
roduction cost calculations. Final report , 5:32197 (EPRI- 
—1411(Vols.1-2)) 
ELECTRIC UTILITIES/PEAK LOAD 
Summary of major electric utilities revised demand forecasts and 
resource plans, 5:32409 (P—300-79-005) 
ELECTRIC UTILITIES/PLANNING 
Applications of systems research in regional planning, 5:32437 
(IKE-K—60) 
ELECTRIC UTILITIES/POWER DEMAND 
Assessment of electric-utility supply plans, 1978-2000 (CEC staff 
analysis), 5:32407 (P—102-79-015) 
Summary of major electric utilities revised demand forecasts and 
resource plans, 5:32409 (P—300-79-005) 
ELECTRIC UTILITIES/POWER TRANSMISSION 
bbe 3 data communication between utility and customer, 
5:32414 
ELECTRIC UTILITIES/RATE STRUCTURE 
California Marginal-Cost-Pricing Project (Analysis of methods 
used to quantify MCP), 5:32404 (DOE/RG/04134—T1) 
a TRICAL INSULATION/PHYSICAL RADIATION 
E 


Effects of radiation on TFTR coil materials, 5:33137 
ELECTRICAL INSULATORS 
Development of large rectangular ceramic insulators for ion 
accelerators for the neutral-beam program, 5:33142 
ELECTRICAL INSULATORS/CRACKS 
Crack analysis, glass-ceramic insulator of vacuum tube, 5:32704 
(GEPP-TIS—S511) 
ELECTRICAL INSULATORS/ELECTRIC POTENTIAL 
Improving the voltage holdoff performance of alumina insulators 
in vacuum by quasimetallizing or doping, 5:32703 (GEPP-TIS— 


476) 
ELECTRICAL INSULATORS/ENCAPSULATION 
Effect of surface treatment on strength of molybdenum/ - 
ceramic seal in a vacuum tube, 5:32525 (GEPP-TIS—510) 
ELECTRICAL INSULATORS/FAILURES 
Failure analysis of glass-ceramic insulators of shock tested vacuum 
(neutron) tubes, 5:31721 (GEPP-TIS—508) 
ELECTRICAL INSULATORS/FLASHOVER 
Improving the voltage holdoff performance of alumina insulators 
> —— by quasimetallizing or doping, 5:32703 (GEPP-TIS— 
4 


ELECTRICAL INSULATORS/MATERIALS TESTING 
———— module development and testing, 5:32422 (DOE/ET/ 
18—1) 
Interelectrode insulator development for the UTSI MHD 
generator. Topical report, 5:32421 (DOE/ET/10815—T1) 
ELECTRICAL INSULATORS/PERFORMANCE 
Improving the voltage holdoff performance of alumina insulators 
in vacuum by quasimetallizing or doping, 5:32702 (GEPP-OP— 
476) 
ELECTRICAL INSULATORS/PHYSICAL RADIATION 
EFFECTS 
Cryogenic radiation effects on electric insulators, 5:33110 
ELECTRICAL INSULATORS/SURFACE COATING 
Improving the voltage holdoff performance of alumina insulators 
in vacuum by quasimetallizing or doping, 5:32702 (GEPP-OP— 


476) 
ELECTRIC-POWERFD VEHICLES/FEASIBILITY STUDIES 
Assessment of inductive coupling roadway powered vehicles, 
5:32517 (JPL-PUBL—79-115) 
ELECTRIC-POWERED VEHICLES/NICKEL-ZINC 
BATTERIES 
Galvanostatic polarization of zinc microanodes in KOH 
electrolytes, 5:32346 (ANL/OEPM—80-1) 
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ELECTRIC-POWERED VEHICLES/TECHNOLOGY 
ASSESSMENT 
Assessment of inductive coupling roadway powered vehicles, 


5:32517 (JPL-PUBL—79-115) 
ELECTROCHEMICAL CELLS 


See also ELECTRIC BATTERIES 
PHOTOELECTROCHEMICAL CELLS 
ELECTROCHEMICAL CELLS/ELECTRIC CONDUCTIVITY 

Use of low frequency ac measurements in solid state 


electrochemistry, 5:32360 
ELECTROCHEMISTRY/RESEARCH PROGRAMS 


—_ Technology Programs: program Summaries for 1979, 
5:32378 (BNL—51167) 
ELECTRODES/FABRICATION 
Development of molten carbonate fuel cells for power generation. 
a report, August 1977-December 1979, 5:32430 (SRD—80- 


ELECTRODES/MATERIALS TESTING 
—. — development and testing, 5:32422 (DOE/ET/ 
ELECTROFLUID DYNAMIC WIND GENERATOR 
See EFD WIND GENERATORS 
ELECTROLYTE TILES 
See MATRIX MATERIALS 
ELECTROLYTES 
See also SOLID ELECTROLYTES 
ELECTROLYTES/IONIC CONDUCTIVITY 
Layer and tunnel compounds: fast ion transport and 
electrochemical energy storage, 5:32351 
ELECTRON BEAM ION SOURCES/PERFORMANCE 
Studies associated with the development of a modified University 
of Aarhus negative ion source, 5:32902 
ELECTRON BEAMS/BEAM-BEAM INTERACTIONS 
Control of the motion of neutral molecules by a beam of electrons, 


5:32900 
ELECTRON BEAMS/MEASURING METHODS 
Control of the motion of neutral molecules by a beam of electrons, 


5:32900 
ELECTRON DIFFRACTION/ELECTRON MICROPROBE 
ANALYSIS 


Microdiffraction from crystals containing defects, 5:33057 
(CONF-800801—8) 
ELECTRON MICROSCOPES/FOUNDATIONS 
— isolation of an electron microscope, 5:32747 (LBL— 
10386) 
ELECTRON MICROSCOPY 
Structure of ultrathin oxide on silicon, 5:32608 
ELECTRON MICROSCOPY/LIGHT SOURCES 
Collaborative research on photoelectron microscopy vf 
chloroplast membranes. Final report, 5:32834 
REACTIONS/INELASTIC SCATTERING 
Inelastic electron scattering from *°Si, 5:32974 
ELECTRON TRANSFER/REACTION KINETICS 
be FY electron transfer reactions of solvated electrons, 
5: 8 
ELECTRON TUBES 
See also DIODE TUBES 
ELECTRON TUBES/ELECTRICAL INSULATORS 
Crack analysis, glass-ceramic insulator of vacuum tube, 5:32704 
(GEPP-TIS—511) 
ELECTRON-BEAM-PUMPED LASERS 
See FREE ELECTRON LASERS 
ELECTRON-HOLE DROPLETS/NUCLEATION 
Nucleation phenomena in electron-hole drop formation in Ge and 
Si. III. Experimental results for Ge, 5:32557 
ELECTRON-HOLE DROPLETS/SURFACE ENERGY 
Nucleation phenomena in electron-hole drop formation in Ge and 
Si. III. Experimental results for Ge, 5:32557 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRON-NUCLEON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Quantum-chromodynamic analysis of eN deep-inelastic scattering 
data, 5:32929 
ELECTRON-POSITRON INTERACTIONS/ANNIHILATION 
Problem of R in e* e~ annihilation, 5:32926 
ELECTRON-POSITRON INTERACTIONS/CROSS 
SECTIONS 
Problem of R in e* e~ annihilation, 5:32926 
ELECTRON-RING ACCELERATORS/DESIGN 
Generation of high energy-high current ion pulses by magnetic 
compression of ion rings. Interim report, 5:32713 (AD-A— 


076200 
ELECTROREFINING/ENERGY CONSERVATION 
Electrorefining of copper from a cuprous ion complexing 
electrolyte. II. Experimental comparison of possible alternative 
electrolytes and preliminary cost engineering analysis, 5:32480 
(ANL/OEPM—80-2) 
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See also METALS 
TRANSURANIUM ELEMENTS 
ELEMENTS/ACTIVATION ANALYSIS 
_ Uranium hydrogeochemical and stream sediment reconnaissance 
of the Shiprock NTMS quadrangle, New Mexico/Arizona, 
including concentrations of forty-two additional elements, 
5:31622 iow airee 
LEMENTS Y FLUORESCENCE ANALYSIS 
Prediction of Silurian reef locations through trace elements 
profiles, 5:31560 
END USE SECTOR 
See COMMERCIAL SECTOR 
INDUSTRY 
ENDOCRINE DISEASES/DIAGNOSIS 
Radiation dosimetry of two new tellurium-123m-labeled adrenal- 
_ g agents: concise communication, 5:32844 


See also GEOTHERMAL ENERGY 
SOLAR ENERGY 
ENERGY/PRODUCTION 
Current ae y patents. Abstracts 1 to 423 (Abstract journal), 
5:33151 (CEP—80/1) 
ENERGY/USES 
Current i cee ayn Abstracts 1 to 423 (Abstract journal), 
5:33151 AA a 
ENERGY AN. 
Recent wp uP P Applied Analysis, May-July 1980. Issue No. 4, 
5:32363 (DOE/EIA—0203/4) 
ENERGY ANALYSIS/ECONOMIC ANALYSIS 
Highlights of the ORNL-model evaluation methodology and the 
evaluation of LEAP, 5:32365 (CONF-800835—1) 
ENERGY CONSERVATION 
Current oa ary Abstracts 1 to 423 (Abstract journal), 
5:33151 (CEP—80/1 
Dynamics of energy i in California manufacturing, 
a (Using incremental model of producer behavior), 
5:32396 
ENERGY SOE ATID ORIES 
State Energy Conservation Pro; Measure Directory 
Sourcebook: Volume 8. Part Ff f 2 books, 5:32433 (DOE/CS— 


0159/2) 
ENERGY CONSERVATION/ECONOMICS 
Energy conservation and energy decentralization: issues and 
prospects, 5:32389 (LBL—11219) 
ENERGY CONSERVATION/EDUCATIONAL TOOLS 
Providing for energy efficiency in homes and small buildings. Part 
II. Determining amount of energy lost or gained in a building, 
5:32508 (DOE/IR/06065—i(Pt.2)) 
Providing for energy efficiency in homes and small buildings: 
teacher guide, 5:32510 (DOE/IR/06065— 1(Pt.4)) 
Providing for energy efficiency in homes and small buildings. Part 
I. Understanding and practicing energy conservation in 
buildings, 5:32507 (DOE/IR/06065— 1(Pt.1)) 
ENERGY CONSERVATION/ENERGY MANAGEMENT 
Oklahoma Industrial Energy Management Program, 5:32474 
(CONF-790432—(Vol.2)) 
ENERGY CONSERVATION/ENERGY POLICY 
Energy conservation and energy decentralization: issues and 
prospects, 5:32389 (LBL—11219) 
Energy conservation-problems and perspectives for developing 
nations, 5:32388 (CONF-800380—) 
ENERGY CONSERVATION/IMPLEMENTATION 
California plan for the residential conservation service, 5:32457 
P—400-80-062 


Low Cost/No Cost Energy Conservation Program in New 
England: an evaluation, 5:32449 (DOE/CS/21366—01) 
ENERGY CONSERVATION/INDEXES 
State Energy Conservation Pro Measure Directory 
Sourcebook: Volume 8. Part 2 of 2 books, 5:32433 (DOE/CS— 
0159/2) 
ENERGY CONSERVATION/LEGISLATION 
Warren-Alquist State Energy Resources Conservation and 
Development Act, Public Resources Code Section 25000 et seq, 
5:32399 (P—160-79-002) 
ENERGY CONSERVATION/MEETINGS 
Industrial energy conservation technology, 5:32472 (CONF- 
790432—(Vol.1)) 
Industrial energy conservation technology, 5:32473 (CONF- 
790432—(Vol.2)) 
ENERGY CONSERVATION/PETROLEUM REFINERIES 
How the petroleum-refining industry approaches energy 
conservation: a case study, 5:31571 (EMD 80-55) 
ENERGY CONSERVATION/PLANNING 
California plan for the residential conservation service, 5:32457 
(P—400-80-062) 
Energy self-sufficiency for the big Island of Hawaii. Appendices. 
Final report, 5:32392 (DOE/SF/12076—2) 


ENERGY SOURCE DEVELOPMENT/ENERGY POLICY 


ENERGY CONSERVATION/RECOMMENDATIONS 
Low Cost/No Cost Energy Conservation Program in 
: an evaluation, 5:32449 (DOE/CS/21366—01) 
ENERGY CONSERVATION/RESEARCH PROGRAMS 
Basic research needs in seven energy-related 
conservation, conversion, transmission and storage, 
environmental fission, fossil, geothermal, and solar, 5:32379 
(DOE/ER—0060) 
Creation and conservation of energy sy -- area 
Moonlight Projects), 5: 32375 (COl (COnr ~~ 
Energy-conservation R, D, and D 


uvalnen can 5:32484 (CONF-790432—(Vol.. 2) 
‘GY CONSUMPTION/DATA COMPILATION 


Industrial energy use data book, 5:32476 (ORAU—160) 
ENERGY CON: ache chdeadiar on cn MODELS 


Effects of enone energy utilization and 
conservation. Final report, base pip Bonbes 1979-31 December 1979, 
5:32434 (COO— 1340-69) 

GY CONVERSION 


See also SOLAR ENERGY CONVERSION 
ENERGY CONVERSION/RESEARCH PROGRAMS 
gene ealpp-relandy a ghey Semper 
conservation, conversion, transmission and storage, 
DOL/ER. O0e fission, fossil, geothermal, and solar, 5:32379 
—0060) 
ENERGY DEMAND/ECONOMIC ELASTICITY 
Interregional energy substitution in manufacturing in the United 
States, 5:32370 
ENERGY DEMAND/ENERGY ANALYSIS 
New York State energy-analytic information system: first-stage 
implementation, 5:32364 (BNL—5!138) 
ENERGY DEMAND/FORECASTING 
Independent staff pasa Poe eat 3 forecast for consideration in the 
P on the Third Biennial Report (For period 1980- 
2000), 5:32394 (P—102-80-010) 
ENERGY EFFICIENCY/LIGHTING SYSTEMS 
Data on lighting equipment necessary for development of efficiency 
standards, 5:32442 tp 4b0-80-008) 
ENERGY EFFICIENCY STANDARDS/ENVIRONMENTAL 
IMPACT STATEMENTS 
Draft environmental impact statement: 50056 DOWEL 
anny gy standards for new buildings 5:32436 s— 
1 1) 
ENERGY EFFICIENCY ipa encagae nny a 
Draft environmental impact statement: 50036 (DORVER 
—— standards for new buildings 5:32436 s— 
0061 1) 
ENERGY EXTENSION SERVICE/TECHNOLOGY so 
Energy technology transfer for industry through the Ti 
Energy Extension Service, 5:32475 (CONF- $90432—(Vol. 2)) 
ENERGY FACILITIES 
See also RESOURCE RECOVERY FACILITIES 
ENERGY FACILITIES/REVIEWS 
Decentralized energy studies: compendium of international studies 
and research, 5:32383 (SERI/RR—744-451) 
ENERGY INFORMATION ADMINISTRATION/ 
BIBLIOGRAPHIES 
Recent Products of Applied Analysis, May-July 1980. Issue No. 4, 
$:32363 (DOE/EIA—0203/4) 
ENERGY MANAGEMENT/ENERGY CONSERVATION 
Oklahoma Industrial Energy Management Program, 5:32474 
(CONF-790432—(Vol.2)) 
ENERGY MANAGEMENT/PLANNING 
Role of the planner in comprehensive community energy 
management, 5:32496 — 25000) 
ENERGY MODELS/EVALUATION 
Highlights of the ORNL-model evaluation 
evaluation of LEAP, 5:32365 (CONF-800835—1) 
ENERGY POLICY 
Energy conservation and energy decentralization: issues and 
prospects, 5:32389 (LBL—11219) 
ENERGY SHORTAGES/ECONOMIC IMPACT 


Analytical framework for evalua’ 
shortages. Final report $0393 (EPRI-EA. earn val» ol.2)) 


ENERGY OURCE D 
Comparing California energy options: an poe ates ve societal 
scenarios. Consultant report, 5:32367 (P— 
ENERGY SOURCE DEVELOPMENT/ECONOMIC 
ANALYSIS 
Estimates of the costs of renewable energy technologies for New 
York State, 5:31843 (NYSERDA—79-7) 
ENERGY SOURCE DEVELOPMENT/ECONOMICS 
"aaa conservation and energy decentralization: issues and 
ts, 5:32389 (LBL—11219) 
ENERG SOURCE DEVELOPMENT/ENERGY POLICY 
Energy conservation and energy decentralization: issues and 
prospects, 5:32389 (LBL—11219) 





ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 


ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 
IMPACTS 
Adaptive environmental assessment and management: an 
overview, 5:32819 (FWS/OBS—80/30) 
Federal non-nuclear energy R and D oh Public hearing 
transcript, 5:32380 (EPA—600/9-78-0; 
ENERGY SOURCE DEVELOPMENT/HEARINGS 
Federal non-nuclear energy R and D program. Public hearing 
transcript, 5:32380 (EPA—600/9-78-023) 
ENERGY SOURCE DEVELOPMENT/LEGISLATION 
Warren-Alquist State Energy Resources Conservation and 
Development Act, Public Resources Code Section 25000 et seq, 
5:32399 (P—160-79-002) 
ENERGY SOURCE DEVELOPMENT/RESEARCH 
PROGRAMS 
Creation and conservation of energy in Japan (Sunshine and 
Moonlight Projects), 5:32375 (CONF-800380—) 
ENERGY SOURCE DEVELOPMENT/SOCIO-ECONOMIC 
FACTORS 
Comparing California energy options: an application of societal 
scenarios. Consultant report, 5:32367 (P—300-80-026) 
Energy industry's involvement in housing, 5:32369 (PNL—28174) 
Energy self-sufficiency for the big Island of Hawaii. Fiual report, 
5:32391 (DOE/SF/12076—1) 
ENERGY SOURCE DEVELOPMENT/TECHNOLOGY 
ASSESSMENT 
Technology Characterizations. Environmental Information 
Handbook, 5:32820 (DOE/EV—0072) 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WIND POWER 
ENERGY SOURCES/COMPARATIVE EVALUATIONS 
Comparative evaluation of nontraditional energy resources (Time 
horizons of 1979, 1985, 1991, and 2000), 5:32395 (P—500-80-006) 
ENERGY SOURCES/OPTIMIZATION 
Stretching the last drop of crude oil: a need for optimization of 
global production and consumption of oil, 5:32401 (CONF- 
800380—) 
ENERGY SOURCES/RESEARCH PROGRAMS 
Exploring new energy choices for California: the 1979/80 R and 
D report to the Legislature. Volume II. Project descriptions, 
5:32382 (P—102-79-003) 
ENERGY SOURCES/TECHNOLOGY UTILIZATION 
Energy and development, 5:32374 (CONF-800380—) 
ENERGY STORAGE 
See also FLYWHEEL ENERGY STORAGE 
HEAT STORAGE 
ENERGY STORAGE/ECONOMIC ANALYSIS 
Probabilistic simulation of multiple energy storage devices for 
production cost calculations. Final report , 5:32197 (EPRI- 
EA—1411(Vols.1-2)) 
ENERGY STORAGE/RESEARCH PROGRAMS 
Basic research needs in seven energy-related technologies, 
conservation, conversion, transmission and storage, 
environmental fission, fossil, geothermal, and solar, 5:32379 
(DOE/ER—0060) 
Energy Technology Programs: program summaries for 1979, 
5:32378 (BNL—51167) 
ENERGY STORAGE/TECHNOLOGY ASSESSMENT 
Probabilistic simulation of multiple energy storage devices for 
production cost calculations. Final report , 5:32197 (EPRI- 
EA—1411(Vols.1-2)) 
ENERGY STORAGE SYSTEMS/EVALUATION 
Evaluation of load-management systems and devices: technical 
planning study TPS 78-807. Final report, June 1980, 5:32406 
(EPRI-EM—1423) 
ENERGY STORAGE SYSTEMS/FEASIBILITY STUDIES 
Energy storage systems for automobile propulsion: 1979 study. 
Volume 1. Overview and findings, 5:32513 (UCRL— 
52841(Vol.1)) 
ENERGY SUPPLIES/DECISION MAKING 
California energy futures: two alternative societal scenarios and 
their energy implications, 5:32368 (P—300-80-027) 
ENERGY SUPPLIES/ENERGY ANALYSIS 
New York State energy-analytic information system: first-stage 
implementation, 5:32364 (BNL—51138) 
ENERGY SUPPLIES/FORECASTING 
Alaskan hydrocarbon supply model: methodology description, 
5:32403 (DOE/EIA—0103/22) 
ENERGY SUPPLIES/PLANNING 
Comparative evaluation of nontraditional energy resources (Time 
horizons of 1979, 1985, 1991, and 2000), 5:32395 (P—500-80-006) 
ENERGY SUPPLIES/RESEARCH PROGRAMS 
Progress report, January 1-December 31, 1979, 5:32381 (NP— 
25007) 
Role of basic research in energy development, 5:32397 
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ENERGY SUPPLIES/STATISTICAL MODELS 
Alaskan hydrocarbon supply model: methodology description, 
5:32403 E/EIA—0103/22) 
ENERGY SUPPLIES/TECHNOLOGY ASSESSMENT 
California energy futures: two alternative societal scenarios and 
their energy implications, 5:32368 (P—300-80-027) 
ENERGY TAX ACT/GEOTHERMAL ENERGY 


Feces depletion for geothermal energy: an alternative 
for awe Af =d income, 5:32104 
SAFETY S 


meth 
ENGINEERED 
See also CONTAINMENT SYSTEMS 
Reactor safety method (Patent), 5:32307 
ENGLAND 
See UNITED KINGDOM 
ENRICHED URANIUM/CONTAMINATION 
Quality een | and control. Semiannual progress report, 
May-October 1979, 5:32633 (RFP—3015) 
RONMENT 


See also BIOSPHERE 
ENVIRONMENT/CURRICULUM GUIDES 
Environmental and chemical analysis technician curriculum 
lanning guide. Final report, 5:32198 (EPRI-CS—1464) 
IRON ENT/RESEARCH PROGRAMS 
"ha research needs in seven energy-related technologies, 
conservation, conversion, transmission and storage, 
ORV/ER. 0 fission, fossil, geothermal, and solar, 5:32379 
ENVIRONMENTAL IMPACTS/ECONOMIC ANALYSIS 
Economic measurement of environment damages, 5:32759 (SERI/ 
RR—744-311) 
ENVIRONMENTAL IMPACTS/HEARINGS 
Federal non-nuclear energy R and D io Public hearing 
transcript, 5:32380 (EPA—600/9-78-0 
ENVIRONMENTAL IMPACTS/MANUALS 
Technology Characterizations. Environmental Information 
Handbook, 5:32820 (DOE/EV—0072) 
ENVIRONMENTAL PARKS 
See NATURE RESERVES 
ENVIRONMENTAL POLICY/INSTITUTIONAL FACTORS 
Legal and institutional aspects of regulating intermedia pollution, 
5:32371 (LBL—11177 
ENVIRONMENTAL POLICY/LEGAL ASPECTS 
Legal and institutional aspects of regulating intermedia pollution, 
5:32371 (LBL—11177) 
ENVIRONMENTAL QUALITY 
See also AIR QUALITY 
ENVIRONMENTAL QUALITY/PUBLIC RELATIONS 
National Spill Control School. A pilot program in environmental 
training. Final report, 5:31585 (DOE/EV/04995—T1) 
ENVIRONMENTAL TEMPERATURE 
See AMBIENT TEMPERATURE 
ENVIRONMENTAL TRANSPORT 
See also RADIONUCLIDE MIGRATION 
ENVIRONMENTAL TRANSPORT/MATHEMATICAL 
MODELS 
Toxic materials availability in perspective, 5:32786 ee 
ENVIRONMENTAL TRANSPORT/SIMULATIO 
Multicomponent mass transport model: a model for aibitee 
migration of radio..uclides in ground water, 5:31696 (PNL— 
3179) 
EPIPHYSIS (BONES) 
See BONE TISSUES 
EPOXIDES/CREEP 
Room-temperature transverse compressive creep of thick Kevlar 
fabric/ epoxy laminates, 5:32601 (SAND—80-0104C) 
EPOXIDES/MATERIALS RECOVERY 
Room-temperature transverse compressive creep of thick Kevlar 
fabric/ epoxy laminates, 5:32601 (SAND—80-0104C) 
EPOXIDES/TENSILE PROPERTIES 
Evaluation of filament-wound Kevlar-49/epoxy fatigue properties. 
Final report, 5:32602 (UCRL—15264) 
EPOXY COMPOUNDS 
See EPOXIDES 
EQUATIONS 
See also DIFFERENTIAL EQUATIONS 
FADDEEV EQUATIONS 
EQUATIONS/NUMERICAL SOLUTION 
Implementation guide for MINPACK-1, 5:33154 (ANL—80-68) 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
ERBIUM 152/ENERGY LEVELS 
Nuclear data sheets for A= 152, 5:33017 
ERBIUM 152/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 152, 5:33017 
ERBIUM 158/E2-TRANSITIONS 
E2-transition rates of the ground-state rotational member, 5:33003 
(ANL/PHY—79-4) 
Spectroscopy for non-equilibrium processes in heavy-ion 
reactions, 5:33019 (ANL/PHY—79-4) 
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ERBIUM 158/ROTATIONAL STATES 
E2-transition rates of the ground-state rotational member, 5:33003 
(ANL/PHY—79-4) 
ERBIUM 164/ENERGY LEVELS 
Particles-plus-rotor model a of two quasiparticle bands 
in **Er, 5:33002 (ANL/PHY—79-4) 
ERBIUM 164/HIGH SPIN STATES 
Hartree Fock and random phase theory of high spin states, 
5:33050 (ANL/PHY—79-4) 
ERBIUM 164/ROTATIONAL STATES 
Effect of strong mixing of Stockholm aligned bands with ground 
rotational bands in even-even nuclei, 5:33005 (ANL/PHY—79- 


4) 
ERBIUM 170/HIGH SPIN STATES 
~— De states in neutron rich rare earth nuclei, 5:33015 (ANL/ 
79-4 


ERBIUM 170 TARGET/LEAD 208 REACTIONS 
= —_ — in neutron rich rare earth nuclei, 5:33015 (ANL/ 
—79-4 


ERBIUM BORIDES/CURIE POINT 
Crystal field effects in magnetic superconducting rand 1-x/Tm/ 
sub x/Rh,B, and Er/sub 1- x/Ho/sub x/Rh,B,, 5 
ERBIUM BORIDES/PHASE DIAGRAMS 
Crystal field effects in re gry epeneetes & a 1-x/Tm/ 
sub x/Rh,B, and Er/sub 1-x/Ho/sub x/RhB,, 5 
ERBIUM BORIDES/SPECIFIC HEAT 
Crystal field effects in magnetic superconducting Er/sub 1-x/Tm/ 
sub x/Rh,B, and Er/sub 1-x/Ho/sub x/Rh,B,, 5:32594 
ERBIUM BORIDES/SUPERCONDUCTIVITY 
Crystal field effects in magnetic superconducting Er/sub 1-x/Tm/ 
sub x/Rh,B, and Er/sub 1-x/Ho/sub x/Rh,B,, 5:32594 
ERBIUM BORIDES/TRANSITION TEMPERATURE 
Crystal field effects in magnetic superconducting Er/sub 1-x/Tm/ 
sub x/Rh,B, and Er/sub 1-x/Ho/sub x/Rh,B,, 5:32594 
ERBIUM ISOTOPES/ALPHA DECAY 
Search for a-decay of high spin isomers in rare earth nuclei, 
3007 


pS 
ERBIUM ISOTOPES/E2-TRANSITIONS 
Measurement of the linear polarization of continuum 
from (*?S,xn) reactions, 5:32996 (ANL/PHY—79-4 
ERBIUM ISOTOPES/HIGH SPIN STATES 
Determination of the excitation energy of high spin isomers, 
5:33013 (ANL/PHY—79-4) 
— a-decay of high spin isomers in rare earth nuclei, 


ERYTHROBLASTS 
See BONE MARROW CELLS 
ERYTHROPOIESIS/BIOLOGICAL STRESS 
Erythropoietic stress, macrocytosis, and hemoglobin switching in 
HbAA sheep, 5:32832 
ESCHERICHIA COLI/GENETIC RADIATION EFFECTS 
ee induced in Escherichia coli by ultraviolet light, 


: 1 
ESCHERICHIA COLI/RADIOSENSITIVITY 
Effect of the uvrD mutation on excision repair, 5:32859 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
/ELECTRON MOBILITY 
Excess electron mobility in ethane. Density, temperature, and 
electric field effects, 5:31729 
1,2-ETHANEDIOL 
See GLYCOLS 
ETHANOL 
See also ETHANOL FUELS 
'ASOHOL 


GASOH 
ETHANOL/FORECASTING 
Report of the Energy Research Advisory Board on gasohol, 
5:31838 (DOE/TIC—11238) 
ETHANOL FUELS/EVALUATION 
Methanol/ethanol/gasoline blend-fuels demonstration with 
stratified-charge-engine vehicles: Consultant report. Final 
a 5:32512 (P—S00-80-14) 


See ACETYLENE 
ETHYLENE GLYCOL 
See GLYCOLS 
ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYNE 
See ACETYLENE 
EUROPIUM/ACTIVATION ANALYSIS 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 
EUROPIUM 152/ENERGY LEVELS 
Nuclear data sheets for A= 152, 5:33017 
EUROPIUM 152/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 152, 5:33017 


ma-rays 


EVAPORATORS/OPERATION 
Evaporation by mechanical vapor recompression. Technical 
Hi Ae report, April 1, 1980-June 30, 1980, 5:32482 (BSDF— 
8-3Q-80) 
EVEN-EVEN NUCLEI/ROTATIONAL STATES 
Effect of strong mixing of Stockholm aligned bands with ground 
rotational bands in even-even nuclei, 5:33005 (ANL/PHY—79- 
4) 
EVOLUTION 
See BIOLOGICAL EVOLUTION 
EXERCISE/BIOLOGICAL EFFECTS 
Effect of physical activity on body composition, 5:32850 (BNL— 
28008) 
EXHAUST GASES/BIOLOGICAL EFFECTS 
Diesel exhaust emissions toxicology program. Status report, 
January 1980, 5:32766 (LMF—73) 
EXHAUST GASES/HYDROCARBONS 
Wall quench and flammability limit effects on exhaust 
hydrocarbon emissions. Phase 4. Final technical report, 1 
pst 1979-30 June 1980, 5:32519 (TRW—32512-6002-RU-00) 
PLANNING 


ERIMENT 
See also DEMONSTRATION PROGRAMS 
RESEARCH PROGRAMS 
Using statistically designed experiments in development of 
advanced battery systems, 5:32339 (EPRI-EM—1346) 
EXXON LIQUEFACTION PROCESS/PILOT PLANTS 
EDS coal liquefaction process development. Phase V. Monthly 
technical progress report, June 1-June 30, 1980, 5:31486 (FE— 
2893-52) 
EXXON LIQUEFACTION PROCESS/YIELDS 
EDS coal liquefaction process development. Phase V. Monthly 
technical progress report, June 1-June 30, 1980, 5:31486 (FE— 
2893-52) 
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FADDEEV EQUATIONS/NUMERICAL SOLUTION 
Configuration space Faddeev calculations. I. Triton ground-state 
properties, 5:32953 
FALLOUT SHELTERS/DESIGN 
Survivability in a nuclear weapon environment. Final report 30 
Sep 77-30 Apr 79, 5:33170 (AD-A—076026) 
FALLOUT SHELTERS/MATERIALS 
Survivability in a nuclear weapon environment. Final report 30 
Sep 77-30 Apr 79, 5:33170 (AD-A—076026) 
FANS 
See BLOWERS 
FARADAY GENERATORS 
See MHD GENERATORS 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS/NEUTRON SOURCES 
Neutron source investigations in support of the cross section 
program at the Argonne Fast-Neutron Generator, 5:32720 
(ANL/NDM—¥53) 
FASTENERS/PERFORMANCE TESTING 
Design of a hot clamp for small diameter LMFBR piping, 5:32228 
(CONF-800804—8) 
Evaluation of clamp effects on LMFBR piping systems, 5:32227 
(CONF-800804—2) 
FASTENERS/STRESS ANALYSIS 
Evaluation of clamp effects on LMFBR piping systems, 5:32227 
(CONF-800804—2) 
FASTENERS/THERMAL STRESSES 
Design of a hot clamp for small diameter LMFBR piping, 5:32228 


See also LMFBR TYPE REACTORS 
FBR TYPE REACTORS/FUEL CYCLE 
AIROX dry pyrochemical processing of oxide fuels: a 
proliferation-resistant reprocessing method, 5:31657 
FEDERAL REPUBLIC OF GERMANY/ENERGY POLICY 
Motor fuels and SNG from coal, 5:31492 (UCRL-Trans—1 1604) 
FEDERAL REPUBLIC OF GERMANY/NUCLEAR POWER 
PLANTS 
Protection of nuclear power plants from external explosions, 
5$:32334 
FEEDING/SENSE ORGANS 
Detection of prey by Calanus pacificus: implications of the first 
antennae, 5:32853 





FELDSPARS/THERMAL CONDUCTIVITY 


FELDSPARS/THERMAL CONDUCTIVITY 
Thermal conductivity of silicic tuffs: predictive formalism and 


oenane ay ae — experimental results, 5:32890 


~~ TRON OXIDES 
/REDUCTION 
In situ observations of we reactions (CoFe,O, + Ha), 
5:32650 (LBL—10729) 
OELECTRIC CO /MATERIALS 
Ferroelectric ceramics for dielectric power conversion. Annual 
mnert. March 1, 1979-April 30, 1980, 5:32432 (DOE/ER/ 
FERROMAGNETIC MATERIALS/THERMODYNAMIC 
PROPERTIES 
cee spectrum and lew inputs thermodynamicsof the 
-Heisenberg linear ferroma; 5:33058 
FERRO AGNETIC MATERIALS/V. /ACANCIES 
-induced transitions in *He, 5:33059 
-PORTER-WEISSKOPF MODEL 
See OPTICAL MODELS 
FETUSES/SENSITIVITY 
— seizures and cochlear damage in rats after perinatal 
antithyroid treatment, 5:32852 
FFTF REACTOR/COLD TRAPS 
sodium and cover gas characterization and purification, 
5:32291 (HEDL-SA—1874-FP) 
FFTF REACTOR/CONTAINMENT SHELLS 
FFTF in-containment cell liner design and installation experience, 
5:32299 (HEDL-SA—2040-FP) 
FFTF REACTOR/CONTROL ELEMENTS 
Advanced absorber assembly design for breeder reactors, 5:32283 
(HEDL-SA—1995-FP) 
FFTF REACTOR/COOLANT CLEANUP SYSTEMS 
FFTF sodium and cover gas characterization and purification, 
5:32291 (HEDL-SA—1874-FP) 
FFTF REACTOR/FUEL ASSEMBLIES 
FFTF fuel systems design criteria, 5:32301 (HEDL-SA—2088-FP) 
FFTF REACTOR/FUEL PINS 
— of FFTF fuel pin wire wrap, 5:32295 (HEDL-SA— 
1 


FFTF fuel systems design criteria, 5:32301 (HEDL-SA—2088-FP) 
Fuel - fabrication for the FFTF, 5:32297 (HEDL-SA—2024- 
FP 


Instrumented fuels test for FFTF, 5:32296 (HEDL-SA—2007) 
FFTF REACTOR/HYDROGEN METERS 
Oxygen-hydrogen meter assembly for use in remote sodium 
sampling systems, 5:32293 (HEDL-SA—1893-FP) 
FFTF REACTOR/IN-SERVICE INSPECTION 
Surveillance and in-service inspection (SISI) program at FFTF, 
5:32298 (HEDL-SA—2028) 
FFTF REACTOR/IRRADIATION CAPSULES 
FFTF irradiation of fracture mechanics specimens for out-of-core 
structures, 5:32249 (HEDL-TC—1213) 
ae * age: for irradiation testing, 5:32300 (HEDL-SA— 
Instrumented fuels test for FFTF, 5:32296 (HEDL-SA—2007) 
FFTF REACTOR/OXYGEN METERS 
ee meter assembly for use in remote sodium 
sampling systems, 5:32293 (HEDL-SA— 1893. FP) 
FFTF REACTOR/PERSONNEL 
Program for personnel protection from oxygen deficiency in a 
Fast Breeder Reactor Test Facility , 5:32294 (HEDL- 
SA—1957-FP) 
FFTF REACTOR/PRIMARY COOLANT CIRCUITS 
Sodium fill of FFTF, 5:32302 (HEDL-SA—2107-F) 
FFTF REACTOR/RADIOACTIVE EFFLUENTS 
~~ models and their influence on radiological 
uences of hypothetical accidents in , 5:32319 
(HED -SA—2017-FP) 
FFTF REACTOR/REACTIVITY WORTHS 
— hysics measurements on FFTF, 5:32303 (HEDL-SA— 


FFTF REACTOR/REACTOR CORE DISRUPTION 
Evaluation models and their influence on aoe 
$:32319 


fh 
HEDLS. - oe 4 : oH accidents in 


FFTF REACT OR/REACT OR KINETICS 
ss hysics measurements on FFTF, 5:32303 (HEDL-SA— 
1 
FFTF REACTOR/SAFETY ENGINEERING 
Program for personnel protection from oxygen deficiency in a 
Fast Breeder Reactor Test Facility ( , 5:32294 (HEDL- 
SA—1957-FP) 
FFTF REACTOR/SECONDARY COOLANT CIRCUITS 
Sodium fill of FFTF, 5:32302 (HEDL-SA—2107-F) 
FFTF REACTOR/SPENT FUEL CASKS 
a and shipment of U.S. breeder reactor experiments, 
5:32292 (HEDL-SA—1878-FP) 
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FFTF REACTOR/TEST FACILITIES 
FFTF utilization for irradiation testing, 5:32300 (HEDL-SA— 


2083) 
FIBER OPTICS/EIGENFUNCTIONS 
Comets of mode gan erg apt nda optical fibers 
i be Propagating beam met 
See GASOLINE SERVICE STATIONS 
(Not for papa FILMS or NUCLEAR 


ULSIO. 
FILMS/DECOMPOSITION 
Film growth and breakdown processes on aluminum observed by 
electron microscopy, 5:32581 
FINANCIAL DATA/MANAGEMENT 
ORNL Direct Purchase Information System (DPIS) user’s 
manual, 5:33152 (ORNL/TM—6428) 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
FINITE ELEMENT METHOD/COMPUTER CALCULATIONS 
Solution of large-scale sparse least squares problems using 
auxiliary a 5:33162 (ORNL/CSD—63) 
FIRE FIGHTING/OCCUPATIONAL SAFETY 
Effectiveness of self-contained breathing apparatus in a fire 
environment, 5:32686 (UCRL—8403 


See METHANE 
FIREPLACES/PERFORMANCE 
on guste _— efficiency, safety, and utility of ie 


rt No. WB-7, 5:32451 (DOE/ET/11288 
5 THERMAL EFFICIENCY 


Impro the efficiency, safety, and utility of erie 
ones report No. WB-7, 5:32451 (DOE/ET/11288 
ENVIRO INMENTAL EFFECTS 
Geohydrology of Bandelier National Monument, New Mexico, 
5:32884 (LA—8461-MS) 
FIRST WALL/CREEP 
Swelling-induced stresses in ion-bombarded surfaces: Effect of 
crystalline orientation, 5:32614 
FIRST WALL/DESIGN 
First wall and cavity design studies for a on ion beam driven 
fusion reactor, 5:33123 (SAND—80-7001) 
FIRST WALL/MATERIALS TESTING 
— of martensitic stainless steels in long lifetime fusion 
irst wall/blankets, 5:33146 
Design with ceramics for fusion reactors, 5:33135 
FIRST WALL/MATHEMATICAL MODELS 
Mechanical analysis of a first wall model by using a state variable 
approach, 5:33105 
FIRST WALL/RADIATION PROTECTION 
First wall protection schemes for inertial confinement fusion 
reactors, 5:33138 
FIRST WALL/STRESS ANALYSIS 
= —- of a first wall model by using a state variable 
roach, 5:33105 
FIRS WALL/THERMONUCLEAR REACTOR MATERIALS 
Swelling-induced stresses in ion-bombarded surfaces: Effect of 
talline orientation, 5:32614 
-TROPSCH SYNTHESIS/CATALYSTS 
Transition metal- —_— catalysts for production of light 
hydrocarbons from synthesis gas. Interim report, August 1, 
1976-April 30, 1978, 5:31481 (DOE/ET/10673—T1) 
FISH CULTURE. 
See AQUACULTURE 
FISH PASSAGE FACILITIES/TECHNOLOGY ASSESSMENT 
Analysis of environmental issues related to small scale 
hydroelectric development. II. Design considerations for 
| sew fish upstream around dams. Environmental Sciences 
vision Publication No. 1567, 5:31770 (ORNL/TM—7396) 
FISHES/POPULATION DYNAMICS 
Automatic radio telemetry ong of fish temperature and 
depth, 5:32789 (CONF-790705—2) 
Use of microprocessor to locate fish in experimental channels, 
5:32790 (CONF-790705—3) 
FISHES/SAMPLERS 
Modified neuston net for collecting live larval and juvenile fish, 


5:32802 
FISHES/UPTAKE 
Bioaccumulation and depuration of bromoform in five marine 
ies, 5:32808 (PNL-SA—7857) 
FISSION/RESEARCH PROGRAMS 
Basic research needs in seven energy-related technologies, 
conservation, conversion, transmission and storage, 
environmental fission, fossil, geothermal, and solar, 5:32379 
(DOE/ER—0060) 
FISSION BARRIER 
Stability of the nucleus at very high spin states; anomalous 
_ of the He-emission width, 5:33049 (ANL/PHY—79- 
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FISSION FOIL DETECTORS/PERFORMANCE 
R of a uranium-plastic calorimeter to low GeV (< =10 
'V) protons, 5:32738 
FISSION GMENTS/ANGULAR DISTRIBUTION 
Competition between decay modes of high-spin com nuclei 
~~ age ¥- *Li-induced fusion (75 to 95 MeV), 5:33024 (ANL/ 


HY. ) 
FISSION PRODUCT RELEASE/RESEARCH PROGRAMS 
Fission product release. + ay report, January 1-March 31, 
1980, a 32276 (LA—8389-PR 
FISSION PRODUCTS/MASS SPECTROSCOPY 
Determination of fission product elements in light water reactor 
(LWR) and experimental breeder reactor (EBR) dissolver 
solutions by k source mass soph peat 5:32643 
FISSIONABLE MATERIALS AGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 
FLASH HYDROPYROLYSIS PROCESS/YIELDS 
Flash hydro Rar 7: of coal. Quarterly report No. 9, April 1-June 
30, 1979, 5:31509 (BNL—51107) 


See CASKS 
FLAT PLATE COLLECTORS/PERFORMANCE 
Thermal performance and efficiency of a large cross-section solar 
collector with reflectors, 5:32056 
FLAT PLATE COLLECTORS/SOLAR ABSORBERS 
“yo temperature solar energy absorbing surfaces (Patent), 


FLOW MODELS 
Models for geothermal wells, 5:32127 Shee: a 
FLOW RATE/MATHEMATICAL MOD 
Test results of stimulated wells in Devens shales, 5:31601 
FLOW REGULATORS 
See also VALVES 
Liquid-metal-cooled reactor een. 5:32223 
FLO /CALIBRATIO 
Accuracy of various alternate A of calculating total mass 
flow rate for PKL instrumented pipe spool prototype tests in 
52865) and two-phase steam-water flows, 5:32305 (UCRL— 
5296: 
PF . -. of velocity vectors in two-phase flows using five 
hole stagnation probe, 5:32219 (EGG/LTR-LO—00-80-117) 
FLOWMETERS/PERFORMANCE TESTING 
Accuracy of various alternate methods of calculating total mass 
flow rate for PKL instrumented pipe spool protot 
single- and two-phase steam-water flows, 5: $9305 ck 


52965) 
FLOWMETERS/SAMPLERS 
Measurement of velocity vectors in two-phase flows using five 
hole stagnation probe, 5:32219 (EGG/LTR-LO—00-80-117) 
FLUE GAS/DESULFURIZATION 
Survey of environmental-control technologies for industrial coal 
use, 5:31529 (ANL/ECT—8) 
FLUE GAS/HEAT RECOVERY 
Energy economizer for low vai stack gas: a case study, 
5:32707 (CONF-790432—(Vol.1 
FLUID MECHANICS 
See also HYDRODYNAMICS 
FLUID MECHANICS/EQUATIONS OF MOTION 
Adiabatic Hamiltonian deformation, linear response theory, and 
nonequilibrium molecular dynamics, 5:32911 (UCRL 84455) 
FLUID MECHANICS/LAMINAR FLOW 
Similarity solutions of systems of partial differential equations 
using MACSYMA, 5:33157 (COO—3077-160) 
FLUID MECHANICS/STEADY FLOW 
= solutions of systems of partial differential equations 
MACSYMA, 5:33157 (COO—3077-160) 
FLUIDE BED/FLUID MECHANICS 
Cocurrent three-phase fluidized bed. Part 2, 5:32698 (ORNL- 
MIT—213) 
FLUIDIZED BED/MASS TRANSFER 
Cocurrent three-phase fluidized bed. Part 2, 5:32698 (ORNL- 
MIT—213) 
FLUIDIZED BED/MULTIPHASE FLOW 
= three-phase fluidized bed. Part 2, 5:32698 (ORNL- 
IT—213) 
FLUIDIZED-BED COMBUSTION/BUBBLES 
Measurements of microwave transmission characteristics through 
various configurations of fluidized bed materials, 5:32708 
(DOE/MC/14143—t1) 
FLUIDIZED-BED COMBUSTION/DATA COMPILATION 
Preparation of a coal conversion systems technical data book, 
5:31459 (CONF-800610—9) 
FLUIDIZED-BED COMBUSTION/ENVIRONMENTAL 
IMPACTS 
Fluidized bed combustion emissions toxicology program. Status 
report, October 1979, 5:32877 (LMF—74) 


FLUIDIZED-BED COMBUSTION/HEAT TRANSFER 
Industrial fluidized og combustion. Category III 
indirect heaters. technical report No. 16, April 
1-June 30, 1980, 5:3155 (DOE/ET/10379—T1) 
FLUIDIZED-BED COMBUSTION/HOT GAS pe eorty a 


Electrostatic granular bed filter dev 
technical -June Saad rstisse FES) 


FLUIDIZED-B MBUSTI TESTING 
a of limestone ey poe sibenen ps agents and their 
corrosion rates in FBCs. Annual October 1978- 
1979, 5:31548 (ANL/CEN/FE—79-15) 
FLUIDIZED-BED ‘COMBUSTION/RESEARCH PROGRAMS 
Investigation of limestone sulfation 
corrosion rates in FBCs. Annual 
ber 1979, 5:31548 (ANL/ 
FLUIDIZED-BED COMBUSTION/SOLID WASTES 
Oa aie Gadel Gicd aaa eee 


combustion processes. 
March-May 1980, 5:3i1525 Doketios—t) 
FLUIDIZED-BED COMBUSTO: 
of a coal conversion Secu eaiabied data book, 
5:31459 (CONF-800610—9) 
FLUIDIZED-BED COMBUSTORS/MATERIALS 
Fossil energy materials needs assessment, 5:31476 (ORNL/TM— 


7232) 
Materials for coal conversion and use. Volume III. Materials of 
construction for advanced power systems, 5:31470 (FE—2468- 


71) 
ee BED COMBUSTORS/MATHEMATICAL 
Demeanes of 0. dunia: Beltiset bed col comieainn mien Os 
the assessment of a pressurized fluidized-bed combustion s _ 
o o power generation, 5:32709 (DOE/METC/S 
sgt md AROMATIC HYDROCARBONS/ 
pena sheers IN SPECTRA 
wees Laser photodetachment spectra of CsFs~ in nonpolar liquids, 
FLUORINATED AROMATIC HYDROCARBONS/ 
CHEMICAL RADIATION EFFECTS 
a? hment spectra of CsF.~ in nonpolar liquids, 


FLY ASH/CHEMICAL ANALYSIS 
Analysis for an ae e 5:31528 
General chemistry division quarterly report, January-March 1980, 

5:32634 (UCID—15644-80-1) 
FLY ASH/WASTE PRODUCT UTILIZATION 


from fly ash. Phase 2. Final 
spas tea EL—1384) — 
FL GE/RESEARCH 


PROGRAMS 
parE £ - aaa project. Final 
eS r technology» ual fe 
ec) storage project. Annual report for 
calendar year 1979, 5:32336 fae 79) 
FMIT LINAC/INFORMATION NEEDS 
Nuclear data relevant to shield design of FMIT facility, 5:33132 
(HEDL-SA—2146) 
a LINAC/PLANNING 
‘usion materials irradiation test ted at Hanford, 5:33143 
FMIT IT LINAC/WALL LOADIN 
variations of damage A in FMIT and their 
implications, 5:33147 


FOAM-LIFT CYCLES/BENCH 


-SCALE EXPERIMENTS 
Tre ore 501873 08 Ni/Su Final technical report for 
Fi Year 1979, 5:31875 (OR: ub—7654/1) 
FOAM-LIFT CYCLES/RESEARCH PROGRAMS 


Oe eo eines an System. Final technical report for 
Fiscal Year 1979, 5:31875 (ORNL/Sub—7654/1) 
FOOD eat en ai es ed CONSERVATION 


Evaporation by mechanical r recompression. Technical 
progees report, April 1, 1980-June 30, 1980, 5:32482 (BSDF— 
8- 


Investigation of freeze concentration as a process for industrial 
energy conservation in black liquor, acetic acid, and citrus juice 
BR ces Final report, 5: 32487 (DOE/CS/40034—T1) 
and economic feasibility of membrane technology, 
5$:32483 (BSDF—39-3Q-80) 
FOOD INDUSTRY/ENERGY RECOVERY | 

Evaporation by mechanical ee pression. Technical 
cot cere April 1, 1980-June 30, M980, 8: 5:32482 (BSDF— 


iC CURRENTS 
Mania ciitel Uf Ouridiadl atiamtation on Unis tendestection 
anaes muscles, 5:32858 


OIL SANDS 





FOSSIL FUELS/COMBUSTION 
OIL SHALES 
PEAT 


PETROLEUM 
SHALE OIL 
SYNTHETIC FUELS 
FOSSIL FUELS/COMBUSTION 
Fundamentals of nitric oxide formation in fossil fuel combustion. 
Progress report, March 29-June 28, 1980, 5:32679 (FE—2018- 
17 


) 
FOSSIL FUELS/RESEARCH PROGRAMS 
Basic research needs in seven energy-related technologies, 
conservation, conversion, transmission and storage, 
environmental fission, fossil, geothermal, and solar, 5:32379 
(DOE/ER—0060) 
_ y Technology Programs: program summaries for 1979, 
32378 (BNL—51167) 
Lig nid fossil fuel technology. Quarterly technical ORR. report, 
tober-December 1979, 5:31556 (DOE/BETC/QPR—79/4) 
FOSSIL-FUEL POWER PLANTS 
See also ELECTRIC UTILITIES 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
CONTROL 
Conference and workshop on coal use for California. Coal use for 
California: problems and perspectives. Final report, 5:31553 
(JPL-PUBL—79-72) 
Status of combustion-modification technology for nana 
NO/sub x/ control, 5:31549 (ANL/ECT, FIM 1 
FOSSIL-FUEL POWER PLANTS/COMPARATIVE 
EVALUATIONS 
Preliminary assessment of alternative PFBC power plant systems. 
Final report, 5:32190 (EPRI-CS—1451) 
FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 
IMPACT STATEMENTS 
Final environmental impact statement. Antelope Valley Station: 
two 455-MW units and related transmission facilities, 5:32823 
Final environmental impact statement. Thomas Hill 610-MW unit 
3, Prue mine expansion and related transmission facilities, 
5:32824 
FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Dissolved organic matter and lake metabolism. Technical progress 
report, 1 July 1979-30 June 1980, 5:32868 (COO—1599- 
177(Pt.1)) 
Draft environmental impact statement. Western farmers coal-fired 
power plant and associated transmission, 5:32200 
Draft environmental impact statement. Stanton as station: 
one 60-MW supplemental steam generator, 5: 
FOSSIL-FUEL POWEP. PLANTS/FLUE GAS 
Survey of environmental-control technologies for industrial coal 
use, 5:31529 (ANL/ECT—8) 
FOSSIL-FUEL POWER PLANTS/FUEL CONSUMPTION 
ar ad report. First quarter 1979, 5:31452 (DOE/EIA—0008/ 
1(79)) 
FOSSIL-FUEL POWER PLANTS/FUELS 
Cost and quality of fuels for electric utility plants, 1979. Energy 
data report, 5:32195 (DOE/EIA—0191(79)) 
FOSSIL-FUEL POWER PLANTS/HYBRID SYSTEMS 
Solar central receiver hybrid power system, Phase I. Volume 2. 
Conceptual design. Final technical report, October 1978-August 
1979, 5:31869 (DOE/ET/21038—1(Vol.2)) 
Solar central receiver hybrid power system, Phase I. Volume 3. 
Ps rye Final technical ore! water 1978-August 1979, 
870 (DOE/ET/21038—1(Vol.3) 
FOSSIL-FUEL POWER PLANTS/POLLUTION CONTROL 
EQUIPMENT 
“a —— control device configurations, 5:32203 (P—300-80- 


) 
FOSSIL-FUEL POWER PLANTS/POWER GENERATION 
arr report. First quarter 1979, 5:31452 (DOE/EIA—0008/ 
FOSSIL-FUEL POWER PLANTS/PROFESSIONAL 
PERSONNEL 
Environmental and chemical analysis technician curriculum 
planning guide. Final report, 5:32198 (EPRI-CS—1464) 
FOSSIL-FUEL POWER PLANTS/RETROFITTING 
Survey of environmental-control technologies for industrial coal 
use, 5:31529 (ANL/ECT—8) 
FOUNDATIONS/DESIGN 
Dynamics of power plant fan-foundation systems. Final report, 
5:32194 (EPRI-CS— 1440) 
— isolation of an electron microscope, 5:32747 (LBL— 
10386) 
FRACTURED RESERVOIRS/FLOW MODELS 
Stress and flow in fractured porous media, 5:32083 (SGP-TR—30) 
FRACTURED RESERVOIRS/WELL LOGGING 
Calibration models for fractured igneous rock environments, 
5:32099 (LA-UR—80-1903) 
FRACTURES 
See also HYDRAULIC FRACTURES 
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FRACTURES/NATURAL OCCURRENCE 
Unconventional exploration for natural fractures, 5:31595 
FREE ELECTRON IERS/REVIEWS 
Free electron lasers, 5:32692 (LA-UR—80-2015) 
FREE RADICALS 
See RADICALS 
FREEZE PROTECTION/COMPARATIVE EVALUATIONS 
Evaluation of freeze pie systems for a large scale solar 


energy system, 5:32033 (CONF-791239—) 
FREEZERS/CERTIFI ‘CERTIFICATION 


Refrigerator and freezer directory: sort by type. Based on 1977 
standards, 5:32456 (P—400-00-017) 
FREEZERS/ENERGY CONSUMPTION 
Refrigerator and freezer directory: sort by type. Based on 1977 
standards, 5:32456 (P—400-00-017 
FREEZERS/ENERGY EFFICIENCY STANDARDS 
California Energy Commission Conservation Division Regulations 
for Appliance Efficiency Standards (includng requirements for 


intermuttent ignition devices): relating to refrigerators and 
freezers, room air conditioners, central air conditioners, gas 
space heaters, mance ccnp plumbing fittings, gas clothes 
pn anal and gas cooking a ape 5:32441 (P—400-80-001) 
OUT/TECHNO Y ASSESSMENT 


eectlieetian of freeze concentration as a process for industrial 
energy conservation in black liquor, acetic acid, and citrus juice 
ps Final report, 5:32487 (DOE/CS/40034—T1) 
WATER ECOSYSTEMS 


See AQUATIC ECOSYSTEMS 
LENS/CONCENTRATION RATIO 
Concentrating collectors, 5:32053 
FRESNEL LENS/DESIGN 
me opry of a 10X lens concentrator. Technical status report, 
ae 
FTR REACT 


See ETF. F REACTOR 
FUEL ASSEMBLIES/BURNUP 
Qualification of the B and W Mark B fuel assembly for high 
burnup. Second semi-annual progress report, January-June 1979 
(PWR), 5:32218 (COO—4711-24) 
FUEL ASSEMBLIES/FABRICATION 
Apparatus of assembling fuel rod bundle (Patent), 5:32278 
FUEL ASSEMBLIES/FLOW REGULATORS 
Liquid-metal-cooled reactor (Patent), 5:32223 
FUEL ASSEMBLIES/PERFORMANCE TESTING 
Qualification of the B and W Mark B fuel assembly for high 
burnup. Second semi-annual progress report, January-June 1979 
(PWR), 5:32218 (COO—4711-24) 
FUEL ASSEMBLIES/REACTIVITY WORTHS 
Safety analysis of thorium-based fuels in the General Electric 
Standard BWR, 5:32324 (ORNL/SUB—7537/14) 
FUEL CANS/DEFORMATION 
L2-6 fuel prepressurization and initial conditions (PWR), 5:32313 
(EGG/LTR-LO— 14-80-069) 
FUEL CANS/EMBRITTLEMENT 
Behavior of unirradiated zirconium-lined and copper-plated 
Zircaloy-2 tubing under simulated PCI conditions (BWR), 
5:32214 (GEAP—25093) 
FUEL CANS/FAILURES 
Molten fuel radial motion and cladding melting during a PCM 
event in LWRs, 5:32331 
FUEL CANS/PHYSICAL RADIATION EFFECTS 
Cladding dimensional changes in mixed oxide fuel pins, 5:32247 
(HEDL-SA—2050-FP) 
FUEL CANS/STRESS ANALYSIS 
Global stiffness of hex-can assembly in a uniform force field 
(LMFBR), 5:32252 (LA—8451-MS) 
FUEL CANS/THERMAL STRESSES 
L2-6 fuel prepressurization and initial conditions (PWR), 5:32313 
(EGG/LTR-LO— 14-80-069) 
FUEL CELL POWER PLANTS 
Relation between component technical parameters and fuel cell 
power plant characteristics. Final technical report, 5:32428 
(DOE/ET/12445—T1) 
FUEL CELL POWER PLANTS/CO-GENERATION 
Feasibility study: fuel cell cogeneration in a water pollution 
control facility. Final report, 5:32427 (DOE/ET/12431— 
Ti(Vol.2)) 
FUEL CELL POWER PLANTS/FEASIBILITY STUDIES 
Feasibility study: fuel cell cogeneration in a water pollution 
control facility. Final report, 5:32427 (DOE/ET/12431— 
T1(Vol.2)) 
FUEL CHANNELS/STRESS ANALYSIS 
Global stiffness of hex-can assembly in a uniform force field 
(LMFBR), 5:32252 (LA—8451-MS) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also THORIUM CYCLE 
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FUEL CYCLE/COMPARATIVE EVALUATIONS 
Comparative assessment of nuclear fuel cycles. Light-water 
reactor once-through, classical fast breeder reactor, and 
symbiotic fast breeder reactor cycles, 5:32260 (LA—8291-MS) 
Wastes from selected activities in two light-water reactor fuel 
cycles, 5:31672 (PNL—3425) 
L ELEMENTS 


See also FUEL PINS 
FUEL PLATES 
FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
THERMIONIC FUEL ELEMENTS 
FUEL ELEMENTS/CHEMICAL COMPOSITION 
Nuclear fuel composition (Patent), 5:32308 
Quantitative differential thermal analysis study of the UsOs-Al 
thermite reaction, 5:32277 (ORNL—5659) 
FUEL ELEMENTS/FABRICATION 
Nuclear fuel composition (Patent), 5:32308 
FUEL ELEMENTS/NEUTRON RADIOGRAPHY 
ar wep testing apparatus and method (Patent), 
FUEL ELEMENTS/THERMITE PROCESS 
Quantitative differential thermal analysis study of the UsOs-Al 
thermite reaction, 5:32277 (ORNL—5659) 
FUEL GAS 
See also HIGH BTU GAS 
FUEL GAS/CALORIFIC VALUE 
Underground coal gasification at Tennessee Colony, 5:31458 
(CONF-790432—(Vol.1)) 
FUEL GAS/CHEMICAL COMPOSITION 
Underground coal gasification at Tennessee Colony, 5:31458 
(CONF-790432—(Vol.1)) 
FUEL OILS 
See also HEATING OILS 
FUEL OILS/FLUID FLOW 
Polymer combination useful in fuel oil to improve cold flow 
properties (Patent), 5:31587 
FUEL OILS/FUEL SUBSTITUTION 
Update in the development of alternate liquid fuels, 5:31731 
(CONF-790432—(Vol.1)) 
FUEL PELLETS/FABRICATION 
Automated fabrication of reactor fuel (LMFBR), 5:32246 (HEDL- 
SA—2049-FP) 
Fabrication of thorium bearing carbide fuels (Patent), 5:32274 
Preparation of carbide-type, advanced LMFBR fuel pellets for 
irradiation testing, 5:32250 (LA—8304-MS) 
FUEL PINS/FISSION PRODUCTS 
Between-cycle laser system for depressurization and resealing of 
modified design nuclear fuel assemblies (Patent), 5:32273 
FUEL PINS/GAMMA FUEL SCANNING 
Data acquisition and control for gamma scanning, 5:32729 (LA- 
UR—80-1358) 
FUEL PINS/PERFORMANCE 
Overview of the fast reactors fuels program (LMFBR), 5:32248 
(HEDL-SA—2126-S-FP) 
FUEL PINS/SPECIFICATIONS 
Overview of the fast reactors fuels program (LMFBR), 5:32248 
(HEDL-SA—2126-S-FP) 
FUEL PLATES/GAMMA FUEL SCANNING 
Rapid scanning system for fuel drawers (Patent), 5:32268 
FUEL PLATES/NUCLEAR MATERIALS MANAGEMENT 
9 fan system for fuel drawers (Patent), 5:32268 
FUEL NG PLA 
See oy IDAHO CHEMICAL PROCESSING PLANT 
FUEL REPROCESSING PLANTS/DESIGN 
Conceptual design of a spent LWR fuel recycle complex, 5:31649 
(DP-MS—80-22 
FUEL RODS/FABRICATION 
Infinite blender for high temperature gas-cooled reactor fuel 
microspheres (Patent), 5:32222 
FUEL RODS/SPACERS 
Cellular grids with twin ferrules (Patent), 5:32279 
FUEL SLURRIES/AIR POLLUTION CONTROL 
Environmental control implications of coal use, 5:31530 (CONF- 
800334—18) 
FUEL SLURRIES/PHYSICAL PROPERTIES 
Thermophysical properties of coal liquids. Third quarterly 
technical status report, April 1-June 30, 1980, 5:31518 (BMI— 


2063) 
FUEL SLURRIES/THERMODYNAMIC PROPERTIES 
Thermophysical properties of coal liquids. Third quarterly 
technical status report, April 1-June 30, 1980, 5:31518 (BMI— 
2063) 
FUEL-CLADDING INTERACTIONS 
Behavior of unirradiated zirconium-lined and copper-plated 
Zircaloy-2 tubing under simulated PCI conditions (BWR), 
5:32214 (GEAP—25093) 


GALLIUM/ACTIVATION ANALYSIS 


See also AUTOMOTIVE FUELS 
DIESEL FUELS 
FOSSIL FUELS ~ 
FUEL GAS 
FUEL OILS 
FUEL SLURRIES 
GASOHOL 
GASOLINE 
NUCLEAR FUELS 
SOLID FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
FUELS/AIR POLLUTION CONTROL 
Survey of environmental-control technologies for industrial coal 
use, 5:31529 (ANL/ECT—8) 
FUELS/COMPARATIVE EVALUATIONS 
Survey of environmental-control technologies for industrial coal 
use, 5:31529 (ANL/ECT—8) 
FUELS/CONSUMPTION RATES 
a and quality of fuels for electric utility plants, 1979. Energy 
yt rt, 5: em ” geal 


me GASOLINE § SERI VICE STATIONS 


See AEROSOLS 
FURANS/CHEMICAL RADIATION EFFECTS 
Current problems in the localization and solvation of excess 
electrons in glasses, 5:32667 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 
FW-STOIC PROCESS/DEMONSTRATION PLANTS 
Coal gasification: Duluth campus heating plant. Grate support 
system failure, 5:31460 (DOE/ET/10188—T1) 
FW-STOIC PROCESS/FAILURES 
Coal gasification: Duluth campus heating plant. Grate support 
system failure, 5:31460 (DOE/ET/10188—T1) 
FW-STOIC PROCESS/MODIFICATIONS 
Coal gasification: Duluth campus heating plant. Grate support 
system failure, 5:31460 (DOE/ET/10188—T1) 


G 


GADOLINIUM 146/HIGH SPIN STATES 
Decay of the I ~ 20 isomer in ate 5:32992 (ANL/PHY—79-4) 
GADOLINIUM 146/YRAST STATES 
Description of high spin wide: in the N = 82 region, 5:33001 
(ANL/PHY—79. 9-4) 
GADOLINIUM 148/YRAST STATES 
Yrast states in the two-neutron nucleus '“*<¢,Gd 84, 5:32993 
(ANL/PHY—79-4) 
GADOLINIUM 150/BINDING ENERGY 
Stability of the nucleus at very high spin states; anomalous 
behaviour of the He-emission width, 5:33049 (ANL/PHY—79- 


4) 
GADOLINIUM 152/ENERGY LEVELS 
Nuclear data sheets for A= 152, 5:33017 
GADOLINIUM 152/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 152, 5:33017 
GADOLINIUM 160 TARGET/CARBON 12 REACTIONS 
— fragmentation accompanied by incomplete fusion, 


5:33006 
GADOLINIUM IONS/ELECTRON SPIN RESONANCE 
EPR investigations of Gd** in single crystals and powders of the 
zircon—structure orthophosphates YPO,, ScPO,, and LuPQ,, 
5:31685 
GADOLINIUM ISOTOPES/ALPHA DECAY 
— for a-decay of high spin isomers in rare earth nuclei, 


:33007 
GADOLINIUM ISOTOPES/HIGH SPIN STATES 
Determination of the — energy of high spin isomers, 
5:33013 (ANL/PHY—79-4) 
ay a-decay of high spin isomers in rare earth nuclei, 
b 


GAGES (PRESSURE) 
See PRESSURE GAGES 
GALL STONES 
See Prod, Y¥ TRACT 
GALLBLAD 
See BILIAR} Y TRACT 
GALLIUM/ACTIVATION ANALYSIS 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 





GALLIUM/ECOLOGICAL CONCENTRATION 


1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 
GALLIUM/ECOLOGICAL CONCENTRATION 
Variability of the concentrations of seventeen trace elements in the 
pr liver of a single striped bass, Morone saxatilis, 
GALLIUM 67/BLOOD-PLASMA CLEARANCE 
Effects of deferoxamine mesylate on gallium-67 distribution in 
normal and abscess-bearing s: concise communication 
(Rabbits & rats), 5:32867 
GALLIUM 67/EXCRETION 
Effects of deferoxamine weartate on gallium-67 distribution in 
normal and abscess-beari is: concise communication 
(Rabbits & rats), 5: 32867 
GALLIUM 67/TISSUE DISTRIBUTION 
Effects of deferoxamine mesylate on gallium-67 distribution in 
normal and abscess-bearing animals: concise communication 
its & rats), 5:32867 
G ALLOYS/CRYSTAL STRUCTURE 
Crystal data for room meine PuGa, 5:32540 
GALLIUM ALLOYS/DEBYE TEMPERATURE 
ea of high Tsub(c), A-15 Nbsub(0.75)Gasub(0.25), 
GALLIUM ALLOYS/FABRICATION 
Metallurgy of continuous filamentary A15 superconductors, 
5:32522 (BNL—28150) 
GALLIUM ALLOYS/HYDROGENATION 
— bf some hydrogenated vanadium-based A15 compounds, 


GALLIUM ALLOYS/LATTICE PARAMETERS 
Study of some hydrogenated vanadium-based A15 compounds, 


5:32565 
GALLIUM ALLOYS/RADIATION EFFECTS 
Study of some hydrogenated vanadium-based A15 compounds, 


5:32565 
GALLIUM ALLOYS/SPECIFIC HEAT 
as of high Tsub(c), A-15 Nbsub(0.75)Gasub(0.25), 
GALLIUM ALLOYS/SUPERCONDUCTIVITY 
~~ Sie tunneling study of V and V3Ga, 5:33063 (IS-T— 


) 
GALLIUM ALLOYS/TRANSITION TEMPERATURE 
= - ~ hydrogenated vanadium-based A15 compounds, 
GALLIUM ALLOYS/TUNNEL EFFECT 
es tunneling study of V and V3Ga, 5:33063 (IS-T— 


GALLIUM ANTIMONIDES/SPUTTERING 

Diffusion enhancement due to low-energy ion bombardment 

mY sputter Remy and deposition, 5:32901 
IE SOLAR CELLS/FABRICATION 

“Boaauae oth heh efficiency solar cells. Final technical report, 
January 23, 1978-January 2, 1979, 5:31821 (SAN—1712-T1) 

re of ~~ GaAs solar cells. Quarterly technical 

Sa report No. 1, January 15-April 30, 1979, 5:31810 
DSE—4042-T3) 

pode of eas GaAs solar cells. Quarterly technical 

Naat No. 2 for May 1-July 31, 1979, 5:31811 (DSE— 


Near-term implementation of production cost reduction for 

photovoltaic concentrator array, 5:31823 (SAND—80-7066) 
GALLIUM ARSENIDE SOLAR CELLS/GRAIN 

BOUNDARIES 

Development of high efficiency GaAs polycrystal solar cells. 
Quarterly technical and topical report No. 3, July 24-October 
23, 1978, 5:31820 (SAN—1712-3) 

Development of high efficiency GaAs polycrystal solar cells. 
Quarterly technical report No. 1, January 23-April 23, 1978, 
5:31819 (SAN—1712- 1) 

Development of high efficiency solar cells. Final technical report, 
January 23, 1978-January 2, 1979, 5:31821 (SAN—1712-T1) 

Development of polycrystal GaAs solar cells. Quarterly technical 
— report No. 1, January 15-April 30, 1979, 5:31810 
(DSE 2-T3) 


Development of polycrystal GaAs solar cells. Quarterly technical 
Pee report No. 2 for May 1-July 31, 1979, 5:31811 (DSE— 
404 


GALLIUM ARSENIDE SOLAR CELLS/PERFORMANCE 
Development of high efficiency GaAs polycrystal solar cells. 
Quarterly technical — No. 1, January 23-April 23, 1978, 
5:31819 (SAN—1712-1) 
GALLIUM ARSENIDE SOLAR CELLS/RESEARCH 
ae we f high effi G tal sol I} 
elopment o' efficiency GaAs polycrystal solar cells. 
Quarterly technical and topical report No. 3, July 24-October 
23, 1978, 5:31820 (SAN—1712-3) 
Development of high efficiency solar cells. Final technical report, 
January 23, 1978-January 2, 1979, 5:31821 (SAN—1712-T1 
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GALLIUM ARSENIDES/CHEMICAL VAPOR DEPOSITION 
Metal pec om eee stm Vapor Deposition fabrication of 
nductor lasers, 5: 32693 (UCRL—84763) 
GALLIUM ARSENIDES/CRYSTAL GROWTH 
Development of high efficiency GaAs polycrystal solar cells. 
Quarterly technical — No. 1, January 23-April 23, 1978, 
5:31819 (SAN—1712-1) 


GALLIUM ARSENIDES/ELECTRICAL PROPERTIES 
Development of high efficiency GaAs polycrystal solar cells. 
ly technical and topical report No. 3, July 24-October 
23, 1978, 5:31820 (SAN—1712-3) 
GALLIUM ARSENIDES/EPITAXY 
Development of high efficiency GaAs polycrystal solar cells. 
Quarterly technical and topical report No. 3, July 24-October 
23, 1978, 5:31820 (SAN—1712-3) 
Development of high efficiency solar cells. Final technical report, 
January 23, 1978-January 2, 1979, 5:31821 (SAN—1712-T1) 
pap ne of oe GaAs solar cells. Quarterly technical 


— rt No. 1, January 15-April 30, 1979, 5:31810 
{D E-4042-T3) 


Near-term im ‘i. of production cost reduction for 
photovoltaic concentrator array, 5:31823 (SAND—80-7066) 
GALLIUM ARSENIDES/GRAIN BOUNDARIES 
Development of polycrystal GaAs solar cells. Quarterly technical 
report No. 2 for May 1-July 31, 1979, 5:31811 (DSE— 


4042-T7) 
a OXIDES/ELECTRIC CONDUCTIVITY 
Alkali ion conductivity in rapidly quenched glasses, 5:32598 
= 2 aes Ss CONDUCTOR D. 
turized radiation c (Patent), 5:32732 
GAMMA FUEL SCANNIN' 
Data 7 uisition and control for gamma scanning, 5:32729 (LA- 
1358) 
Rapid scanning system for fuel drawers (Patent), 5:32268 
GAS APPLIANCES 
See also AIR CONDITIONERS 
CLOTHES DRYERS 
FREEZERS 
REFRIGERATORS 
WATER HEATERS 
GAS APPLIANCES/ENERGY CONSERVATION 
Natural gas: its contribution to energy conservation, 5:32455 


(NP—25002) 
GAS APPLIANCES/ENERGY EFFICIENCY STANDARDS 
California Ener, ion Conservation Division Regulations 
for Appliance iency Standards (includng requirements for 
intermittent ignition devices): relating to refrigerators and 
freezers, room air conditioners, central air conditioners, gas 
space — er on, plumbing fittings, gas clothes 
dryers, and liances, 5:32441 (P—400-80-001) 
GAS APPLIA CES THI R AL EFFICIENCY 
ee ee space heaters excluding central furnaces, 5:32446 
AS COO) 


See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FLOW/VELOCITY 
Slope and intercept of the dimensionless velocity profile for 
artificially roughened surfaces, 5:32697 
GAS FUELED REACTORS 
See also LIGHT BULB REACTORS 
GAS FUELED REACTORS/MHD GENERATORS 
Reactor based on a magnetohydrodynamically driven supersonic 
gas vortex (Patent), 5:32213 
GAS FUELED REACTORS/REACTOR CORES 
Reactor based on a magnetohydrodynamically driven supersonic 
gas vortex (Patent), 5:32213 
GAS FURNACES/DESIGN 
Advanced residential furnaces, 5:32448 (CONF-800642—4) 
GAS FURNACES/THERMAL EFFICIENCY 
Advanced residential furnaces, 5:32448 (CONF-800642—4) 


enna of heaters excluding central furnaces, 5:32446 
YDRATES/THERMODYNAMICS 


“‘Gealaaed te lications of gas production from in-situ gas 
wo 5:31592 


See also CARBON DIOXIDE LASERS 
GAS LASERS/EFFICIENCY 
Locking of cw dye laser emission onto the wavelength of 
molecular fluorescence by intracavity gain: Example Ip, 5:32694 
GAS LASERS/MODE LOCKING 
Locking of cw dye laser emission onto the wavelength of 
molecular fluorescence by intracavity gain: Example Ip, 5:32694 
GAS STATIONS 
See GASOLINE SERVICE STATIONS 





OCTOBER 31, 1980 


GAS TUNGSTEN-ARC WELDING 
Plasma diagnostics approach to welding heat source/molten pool 
interaction, 5:32743 (CONF-800922—1) 
GAS TURBINE ENGINES/AUTOMOTIVE FUELS 
Solid fuel applications to transportation engines, 5:32467 (DOE/ 
CS/56051—T2 
GAS TURBINE ENGINES/COMBUSTORS 
Probe effects in gas turbine combustor emissions measurements. 
Final report 1 Mar—1 Oct 78, 5:32514 (AD-A—076257) 
GAS TURBINE ENGINES/EXHAUST GASES 
Probe effects in gas turbine combustor emissions measurements. 
Final report 1 Mar—1 Oct 78, 5:32514 (AD-A—076257) 
GAS TURBINES/MATERIALS 
Materials for coal conversion and use. Volume III. Materials of 
construction for advanced power systems, 5:31470 (FE—2468- 
71 


) 
GASES 
See also COSMIC GASES 
FUEL GAS 
NATURAL GAS 
GASES/CHEMICAL COMPOSITION 
Composition of gases vented from a condenser, 5:32118 (ORNL/ 
—7400) 
GASES/CHEMICAL REACTIONS 
Modeling of solid-gas reactions with application to the 
chlorination of lime (Ph. D. Thesis), 5:32649 (IS-T—-902) 
GASES/PERMEABILITY 
Mechanism of gas permeation through polymer membranes. 
Progress report, June 1, 1979-March 31, 1980, 5:32763 (DOE/ 
ER/05015—2) 
GASOHOL/EVALUATION 
Methanol/ethanol/gasoline blend-fuels demonstration with 
stratified-charge-engine vehicles: Consultant report. Final 
report, 5:32512 (P—S00-80-14) 
GASOHOL/PERFORMANCE TESTING 
Gasohol fleet testing project, Land Between The Lakes, 5:32469 
GASOHOL/RECOMMENDATIONS 
Report of the Energy Research Advisory Board on gasohol, 
5:31838 (DOE/TIC—11238) 
GASOLINE/COMPARATIVE EVALUATIONS 
et investigation of the performance of a Holden 
rating on liquified petroleum gas, 5:32520 tb An ona) 
GAs LINE/STORAGE 
Commercial and industrial storage of distillate and line. A 
study required by Section 241 of the Emergency Energy 
Conservation Act of 1979, 5:31579 (DOE/EIA—0222) 
GASOLINE SERVICE STATIONS/INVENTORIES 
Commercial and industrial storage of distillate and line. A 
study required by Section 241 of the Emergency Energy 
Conservation Act of 1979, 5:31579 (DOE/EIA—0222) 
GASTEROPODS 
See MOLLUSCS 
GCFR REACTOR/ENGINEERED SAFETY SYSTEMS 
Integration of reliability objectives into GCFR Accident 
Prevention Program, 5:32234 (GA-A—15851) 
GCFR REACTOR/REACTOR CHARGING MACHINES 
Refueling system for the gas-cooled fast breeder reactor, 5:32236 
(GA-A—15918) 
GCFR REACTOR/REACTOR CONTROL SYSTEMS 
GCEFR plant control system, 5:32282 (GA-A—15891) 
GCFR REACTOR/REACTOR CORES 
Analysis of experiments in the Phase III GCFR benchmark 
critical assembly, 5:32233 (GA-A—15602) 
GCFR REACTOR/REACTOR KINETICS 
Analysis of experiments in the Phase III GCFR benchmark 
critical assembly, 5:32233 (GA-A—15602) 
GCFR REACTOR/REACTOR PROTECTION SYSTEMS 
Integration of reliability objectives into GCFR Accident 
Prevention Program, 5:32234 (GA-A—15851) 
GCFR REACTOR/REACTOR SAFETY 
Reactor technology. Progress report, January-March 1980, 
5:32267 (LA—8403-PR) 
GCFR REACTOR/RHR SYSTEMS 
GCFR residual heat removal capability, 5:32235 (GA-A—15906) 
GCFR REACTOR/SHIELDING 
GCFR shielding design and supporting experimental programs, 
$:32237 (GA-A—15922) 
GEARS/PERFORMANCE TESTING 
Materials and lubrication for gear and bearing surfaces in uhv, 
5:32682 (SLAC-PUB_-2528) 
GENE MUTATIONS/RADIOINDUCTION 
or mutations induced in Escherichia coli by ultraviolet light, 
5:32861 
GENERATORS (PULSE) 
See PULSE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 


GEOTHERMAL ENERGY/PLANNING 


GENES/MOLECULAR STRUCTURE 
Radiation and biophysical studies on cells and viruses. Progress 
seport, 5) report, September 1, 1979-June 15, 1980, 5:32836 (ORO—2832- 
1 


GEODESY/DATA PROCESSING 
Solution of lar, squares problems using 


auziliary storage, 5:33162 (ORNICSD 53) 
GEOLOGIC DEPOSITS 


See also COAL DEPOSITS 
NATURAL GAS DEPOSITS 
PETROLEUM DEPOSITS 
SALT DEPOSITS 
URANIUM DEPOSITS 
GEOLOGIC DEPOSITS/RADIONUCLIDE MIGRATION 
Studies of nuclear waste migration in geologic media. Annual 
October 197 1979, 5:31691 (ANL—80-36) 
GEO ABANDONED WELLS 


Investigation and evaluation of ressured-geothermal wells. 
Final report: Beulah Simon No. 2 Well, Vermilion Parish, 
Louisiana. Volume I. Completion and testing, 5:32128 (DOE/ 
ET/28460—3(Vol.1)) 

GEOPRESSURED SYSTEMS/ECONOMICS 


GEOPRESSURED SYSTEMS/ENERGY SOURCI 


NERGY SOURCE 
DEVELOPMENT 
Unconventional sources of 5:31589 
GEOPRESSURED SY: S/GAS YIELDS 
be evolution from geopressured brines, 5:32157 (DOE/TIC— 


227) 
GEOPRESSURED npc pen 9 mapa dma SUBSIDENCE 
and subsidence sim 


Preliminary reservoir ulations for the Austin 
te geopressured geothermal prospect, 5:32107 (SGP-TR— 
GEOPRESSURED SYSTEMS/NATURAL GAS DEPOSITS 
Potential methods for methane extraction from brine 
at high temperature and pressure, 5:31597 (U' ) 
Unconventional gas recovery s ium, 5:31588 
GEOPRESS SYSTEM ERVOIR ENGINEERING 
F as) energy availability. Final report, 5:32076 (EPRI- 
GEOPRESSURED SYSTEMS/RESOURCE ASSESSMENT 
a sey energy availability. Final report, 5:32076 (EPRI- 
GEOPRESSURED SYSTEMS/RESOURCE POTENTIAL 


cua ati kb ill battle, 5:32064 


L DRILLING 
a tion and evaluation of ressured-geothermal wells. 
report: Beulah Simon No. 2 Well, Vermilion Parish, 
Louse Volume I. Completion and testing, 5:32128 (DOE/ 
ET/28460—3(Vol.1)) 
GEORGIA/LOW-HEAD HYDROELECTRIC POWER PLANTS 
Case study analysis of legal and institutional obstacles and 
incentives to the potential hydroelectric Ty pg ct at High 
Falls State Park, ww 5:31765 (DO) 
EQTHERMAL ENERG MMERCIALIZATION 
Mid-term rt for the State of Nevada. Geothermal 
aa ana Planning Project, 5:32103 (DOE/RA/ 
$0075—T1 
GEOTHERMAL ENERGY/DATA COMPILATION 
Annual report to Congress. Volume 2. Data, 5:32400 (DOE/ 
EIA—0173(79)/2) 
GEOTHERMAL ENERGY/DEMONSTRATION PROGRAMS 
Semiannual pro report for the Idaho Geothermal 
October 1, 1979-March 31, 1980, 5:32108 (EGG—2034) 
GEOTHERMAL ENERGY/DEPLETION ALLOWANCES 
Percentage depletion for geothermal energy: an alternative 
method for calculation of income, 5:32104 
GEOTHERMAL ENERGY/ENERGY SOURCE 
DEVELOPMENT 
Colorado geothermal ee handbook: a user's vol pee of 
agencies regulations, its, and aids for 
development, 5: 32102 (DOE/ID/ +7 ad eal 
Geothermal Advisory Committee to California State Enery 
Resources Development and Conservation Commission. Final 
rt, 5:32417 (P—800-79-004) 
GEO RMAL ENERGY/GOVERNMENT POLICIES 
Geothermal Advisory Committee to California State ag 
Resources Development and Conservation 
rt, 5:32417 (P—800-79-004) 
= RMAL jet peel Le aed Sete a be gp gal 
lorado geothermal institutional hand a user's guide o' 
agencies regulations, permits, and aids for geothermal 
devel t, 5:32102 PDOE/ID/12018— 
GEO L ENERGY/PLANNING 
Geothermal Advisory Committee to California State a 
Resources Devel it and Conservation Commission. Fi 
report, 5:32417 (P—800-79-004) 


G 





GEOTHERMAL ENERGY/RESEARCH PROGRAMS 


GEOTHERMAL ENERGY/RESEARCH PROGRAMS 
Basic research needs in seven energy-related technologies, 
conservation, conversion, transmission and storage, 
environmental fission, fossil, geothermal, and solar, 5:32379 
(DOE/ER—0060) 
GEOTHERMAL ENERGY/RESOURCE DEVELOPMENT 
Estimates of the costs of renewable energy technologies for New 
York State, 5:31843 (NYSERDA—79-7) 
GEOTHERMAL ENERGY/TAXES 
Percentage depletion for geothermal energy: an alternative 
method for calculation of gross income, 5:321 
GEOTHERMAL ENERGY/US ORGANIZATIONS 
Recent developments in the DGE program, 5:32063 (SGP-TR— 


30) 
GEOTHERMAL ENERGY CONVERSION 
Economic feasibility study of the geothermal hpoeaect for the Naval 
o7634i} Adak, Alaska. Technical memo, 5:32148 (AD-A— 
1 
GEOTHERMAL ENERGY CONVERSION/ 
ENVIRONMENTAL IMPACTS 
Tapping the main stream of geothermal energy, 5:32109 
GEOTHERMAL ENERGY EONVERSION/STEAM 
CONDENSERS 
Composition of gases vented from a condenser, 5:32118 (ORNL/ 
TM—7400) 
GEOTHERMAL FIELDS 
See also BROADLANDS GEOTHERMAL FIELD 
CERRO PRIETO GEOTHERMAL FIELD 
EAST MESA GEOTHERMAL FIELD 
GEYSERS GEOTHERMAL FIELD 
HEBER GEOTHERMAL FIELD 
LARDERELLO GEOTHERMAL FIELD 
SALTON SEA GEOTHERMAL FIELD 
WAIRAKEI GEOTHERMAL FIELD 
GEOTHERMAL FIELDS/GROUND SUBSIDENCE 
Case study data base companion report 3 to simulation of 
geothermal subsidence (LBL-10571), 5:32105 (LBL—10839) 
GEOTHERMAL FIELDS/RESERVOIR ENGINEERING 
Field example of free surface testing (Laugarnes geothermal field), 
5:32136 (SGP-TR—30) 
GEOTHERMAL FLUIDS 
See also NATURAL STEAM 
GEOTHERMAL FLUIDS/CHEMICAL ANALYSIS 
Recent radon transient experiments, 5:32098 (SGP-TR—30) 
GEOTHERMAL FLUIDS/GEOCHEMISTRY 
Use of fluid geochemistry to indicate reservoir processes at Cerro 
Prieto, Mexico, 5:32143 (SGP-TR—30) 
GEOTHERMAL HEATING SYSTEMS/DESIGN 
Utilization of geothermal energy in the mining and processing of 
tungsten ore. 2nd quarterly report, 5:32150 (DOE/ET/27232— 


T4) 
GEOTHERMAL HEATING SYSTEMS/PERFORMANCE 
Geothermal heating demonstration project at Mammoth Lakes 
Village. Final report, 5:32152 (P—5S00-80-009) 
GEOTHERMAL POWER PLANTS/AIR POLLUTION 
ABATEMENT 
Assessment of H2S control technologies for geothermal power 
plants, 5:32106 (P—300-80-004) 
GEOTHERMAL POWER PLANTS/BINARY-FLUID 
SYSTEMS 
Tapping the main stream of geothermal energy, 5:32109 
Transposed critical temperature Rankine thermodynamic cycle, 
5:32116 (LBL—10312) 
GEOTHERMAL POWER PLANTS/CONSTRUCTION 
SMW Raft River facility experience, 5:32110 (CONF-800681—1) 
GEOTHERMAL POWER PLANTS/DESIGN 
~—_ 0s) direct contact pilot plant for East Mesa, 5:32113 (LBL— 


oa a of the specific heat anomaly in the sor of binary 
kine cycle power plants, 5:32114 (LBL—10974 
Raft River 5-MW(e) geothermal pilot plant project, M4 32111 
(CONF-800920—8) 
GEOTHERMAL POWER PLANTS/DIRECT CONTACT 
HEAT EXCHANGERS 
Semiannual ren report for the Idaho Geothermal Program, 
October 1, 1979-March 31, 1980, 5:32108 (EGG—2034) 
GEOTHERMAL POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
SMW Raft River facility experience, 5:32110 (CONF-800681—1) 
GEOTHERMAL POWER PLANTS/FLASHED STEAM 
SYSTEMS 
caaita ig the main stream of geothermal energy, 5:32109 
RMAL POWER PLANTS/OPERATION 
SMW Raft River facility experience, 5:32110 (CONF-800681—1) 
Operational upset transients in a dual boiling binary cycle 
geothermal power plant, 5:32112 (CONF-800920—9) 
GEOTHERMAL POWER PLANTS/PILOT PLANTS 
Semiannual er) or report for the Idaho Geothermal Program, 
October 1, 1979-March 31, 1980, 5:32108 (EGG—2034) 
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GEOTHERMAL POWER PLANTS/RANKINE CYCLE 


bier ire critical temperature Rankine thermodynamic cycle, 
5:32116 (LBL 10313) 
EOTHERMAL 


G POWER PLANTS/REVIEWS 
Semiannual pro report for the Idaho Geothermal Program, 


October 1, 1979-March 31, 1980, 5:32108 (EGG—2034) 
GEOTHERMAL POWER PLANTS/STEAM CONDENSERS 
Condenser designs for binary power cycles, 5:32115 (CONF- 

800806—36) 


RESOURCES/CLASSIFICATION 
Tapping the main stream of geothermal energy, 5:32109 
GEOTHERMAL RESOURCES/RESOURCE ASSESSMENT 

Geothermal energy in Alaska: site data base and development 
status, 5:32072 (DOE/ET/28476—T8) 

Geothermal resources in Oregon: site data base and development 
status, 5:32074 (DOE/RL/01049—T4) 

Geothermal energy in Wyoming: site data base and development 
status, 5:32073 (DOE/RL/01049—T3) 

Oregon: a yA - energy development, 5:32068 

Washington: a guide to geothermal energy development, 5:32069 
(DO T/28476—TS) 

GEOTHERMAL RESOURCES/RESOURCE DEVELOPMENT 

Alaska: a guide to geothermal energy development, 5:32066 
(DOE/ET/28476—T2) 

Geothermal resources in Oregon: site data base and development 
status, 5:32070 (DOE/ET/28476—T6) 

Geothermal energy in Idaho: site data base and development 
status, 5:32065 (DOE/ET/28476—9) 

Geothermal energy in Montana: site data base and development 
status, 5:32075 (DOE/RL/01049—T6) 

— approach to geothermal field development, 5:32082 (SGP- 


GEOTHERMAL RESOURCES/RESOURCE POTENTIAL 
Geothermal energy in Montana: site data base and development 
status, 5:32071 (DOE/ET/28476—T7) 
GEOTHERMAL SPACE HEATING 
Economic feasibility study of the geothermal project for the Naval 
ore3sah} Adak, Alaska. Technical memo, 5:32148 (AD-A— 
GEOTHERMAL SPACE HEATING/FEASIBILITY STUDIES 
Geothermal energy development in the Eastern United States. 
Technical assistance report No. 4. Geothermal space heating: 
Pittsville Middle/Elementary School; Pittsville, Maryland, 
5:32151 (SHU/APL-QM—80-101) 
STEAM 


G 
See NATURAL STEAM 
OTHERMAL SYSTEMS 


See also GEOPRESSURED SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
HOT-WATER SYSTEMS 
HYDROTHERMAL SYSTEMS 
GEOTHERMAL SYSTEMS/GEOCHEMICAL SURVEYS 
Recent radon transient experiments, 5:32098 (SGP-TR—30) 
GEOTHERMAL SYSTEMS/MEETINGS 
Proceedings fourth workshop geothermal reservoir engineering, 
5:32130 (SGP-TR—30) 
GEOTHERMAL SYSTEMS/NONLINEAR PROBLEMS 
The Achilles’ Heel of geothermal reservoir simulators, 5:32085 
(SGP-TR—30 
GEOTHERMAL SYSTEMS/RESERVOIR ENGINEERING 
Proceedings fourth workshop geothermal reservoir engineering, 
5:32130 (SGP-TR—30) 
Progress report on the DOE/DGE/LBL reservoir engineering 
and subsidence programs, 5:32131 (SGP-TR—30) 
GEOTHERMAL sv MS/SIMULATION 
The Achilles’ Heel of geothermai reservoir simulators, 5:32085 
(SGP-TR—30) 
GEOTHERMAL WELLS/DIRECTIONAL DRILLING 
Directional drilling equipment and techniques for deep hot granite 
wells, 5:32119 (LA- Uh 80.2086) 
GEOTHERMAL WELLS/DRAWDOWN 
Pressure drawdown analysis for the Travale 22 well, 5:32138 
(SGP-TR—30) 
GEOTHERMAL WELLS/FLOW RATE 
Locating the producing layers in HGP-A, 5:32084 (SGP-TR—30) 
Recent reservoir engineering developments at Brady Hot Springs, 
Nevada, 5:32142 (SGP-TR—30) 
GEOTHERMAL WELLS/FLUID INJECTION 
Injection testing in geothermal wel:s (Los Azufres geothermal 
field), 5:32139 (SGP-TR—30) 
Replacement of geothermal reservoir brine as a means of reducing 
solids precipitation and scale formation, 5:32125 (SGP-TR—30) 
GEOTHERMAL WELLS/PERFORMANCE TESTING 
Evaluation of a 3) well logging, DST and pit test, 
5:32101 (SGP- 
Results of well- esting in ‘aes Broadlands geothermal field, New 
Zealand, 5:32134 (SGP-TR—30) 
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GEOTHERMAL WELLS/PRESSURE DROP 
Effect of thermal conduction upon pressure drawdown and 
Per in fissured, vapor-dominated geothermal reservoirs, 
5:3213 (SGP-TR—30 


Models for geothermal wells, 5:32127 (DOE/ET/27225—T3) 
GEOTHERMAL WELLS ie Spd eclsnetr of el ala 
reservoir tes! on oO! ori, 

5:32137 (SOPTR 30) =. 
CE eT, 
producing layers in -A, 5: -TR— 
GEOTHERMAL WE LES/TESTI 


Formation ing while ane a aS well at The Geysers, 
5:32132 GGETR 30 

Geothermal reservoir A based on signals of tidal origin, 
5:32137 (SGP-TR—30) 

Injection testin; (SEP. eothermal wells (Los Azufres geothermal 
held), 5:3213 P-TR—30) 

— tion pod evaluation of geopressured-geothermal wells. 

report: Beulah Simon No. 2 Well, Vermilion 
Louisite Volume I. Completion and testing, 5:32128 (DOE/ 
ET/28460—3(Vol.1)) 
Recent developments in well test analysis in the Stanford 
geothermal program, 5:32140 (SGP-TR—30) 
GEOTHERMA WELLS/TWO-PHASE FLOW 
Evaluation of James’ empirical formulae for the determination of 
(Sonim flow characteristics in geothermal wells, 5:32141 
TR—30) 
Mseels for geothermal wells, 5:32127 (DOE/ET/27225—T3) 
GEOTHE L WELLS/WELL COMPLETION 

Geothermal drilling and completion technology development 
program. ee progress report, April-June 1980, 5:32120 
(SAND_-80-1 

— tion ey _ of geopressured-geothermal wells. 

report: Beulah Simon No. 2 Well, Vermilion Parish, 
onions Volume I. Completion and testing, 5:32128 (DOE/ 
ET/28460—3(Vol.1)) 
GEOTHERMAL WELLS/WELL DRILLING 
Geothermal drilling and completion ayes development 
gram. Quarterly progress report, April-June 1980, 5:32120 
(SAND_80-1234 34) 

Recent reservoir engineering developments at Brady Hot Springs, 

Nevada, 5:32142 (SGP-TR—30) 
GEOTHERMAL WELLS/WELL LOGGING 

Evaluation of a geothermal well logging, DST and pit test, 
5:32101 (SGP-TR—30) 

GEOTHERMAL WELLS/WELL PRESSURE 

Downhole measurements and fluid chemistry of a castle rock 
steam well, The Geysers, Lake County, California, 5:32097 
(SGP-TR—30) 

Geothermal reservoir testing based on signals of tidal origin, 
5:32137 (SGP-TR—30) 

Investigation and evaluation of geopressured-geothermal wells. 
Final report: Beulah Simon No. 2 Well, Vermilion Parish, 
Louisiana. Volume II. Analytical data, 5:32129 (DOE/ET/ 
28460—3(Vol.2)) 

Pressure drawdown analysis for the Travale 22 well, 5:32138 
(SGP-TR—30) 

Recent developments in well test analysis in the Stanford 
geothermal program, 5:32140 (SGP-TR—30) 

Reservoir response to tidal and barometric effects, 5:32145 
(UCRL—84461) 

GEOTHERMAL WELLS/WELL STIMULATION 

Semiannual progress report for the Idaho Geothermal Program, 

October 1, 1979-March 31, 1980, 5:32108 (EGG—2034) 
GEOTHERMAL WELLS/WELL TEMPERATURE 

Downhole measurements and fluid chemistry of a castle rock 
steam well, The Geysers, Lake County, California, 5:32097 
(SGP-TR—30) 

GERMANATES/IONIC CONDUCTIVITY 

Analysis of the alternating current properties of LISICON 

ceramics, 5:32624 
LECTRON-HOLE DROPLETS 

Nucleation phenomena in electron-hole drop formation in Ge and 

Si. III. Experimental results for Ge, 5:32557 
GERMANIUM/LUMINESCENCE 
Nucleation phenomena in electron-hole drop formation in Ge and 
Si. III. Experimental results for Ge, 5:32557 
GERMANIUM/VOIDS 
Atom probe FIM investigation of voids in a-Ge, 5:32538 
GERMANIUM 70 TARGET/TRITON CTIONS 

Octupole modes of oscillation via analyzing power measurements, 

5:32985 
GERMANIUM 72/ENERGY LEVELS 

aes modes of oscillation via analyzing power measurements, 

5:32985 
GERMANIUM 72 TARGET/TRITON REACTIONS 
mas modes of oscillation via analyzing power measurements, 
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GERMANIUM 74/ENERGY LEVELS 
~~ of oscillation via analyzing power measurements, 


IERMANIUM ALLOYS/HYDROGENATION 
we zene hydrogenated vanadium-based A15 compounds, 


ERMANIUM ALLOYS/LATTICE PARAMETERS 
a: EL a hydrogenated vanadium-based A15 compounds, 


GERMANIUM ALLOYS/RADIATION EFFECTS 
pa hydrogenated vanadium-based A15 compounds, 


GERMANIUM ALLOYS/SPECIFIC HEAT 


Heat Bly of amo 


) 
ERMANIUM | ALLOYS/SUPERCONDUCTIVITY 
ity of amorphous and disordered NbsGe thin films, 
(DOE/ER/01369_.148) 
GERMANIOM. ALLOYS/TRANSITION TEMPERATURE 
—_ = —_ hydrogenated vanadium-based A15 compounds, 


COMPOUNDS/ELECTRIC CO 
Low temperature resistivity of ordered and disordered A15 


GERMANY (FED DERAL REPUBLI 


(8) 
See FEDERAL REPUBLIC OF SERA ig 
GEYSERS GEOTHERMAL FIELD/G: 

Downhole measurements and fluid chemistry of a castle rock 
steam well, The Geysers, Lake County, California, 5:32097 
(SGP-TR—30) 

GEYSERS GEOTHERMAL aoe putt nh os 9 i 


Case study data base com: eas 2 
subsidence BL 71), 5: 32105 (LBL 10839) 
G - remap ban pie RFORMANCE TESTING aietien 
eview 0! wind energy innovative systems program, 5: 
(CONF-791097—) 
GLUCOSE/METABOLISM 
computed boo sped of **F-fluorodeoxyglucose and 
3N-ammonia i in stroki Lyk = 5:32838 (cl —12-1259) 
bag sw aap ear saa Na “ 
Quality engineering control. Semiannual > ie 
November-December 1978, January-April 19 1975, 5 :32632 


(RFP—2909) 
GLYCOLS/THERMAL DEGRADATION 
Study of aluminum corrosion in aluminum solar heat collectors 
prt —— glycol solution for heat transfer. Semiannual 


report, July 30, 1979-January 31, 1980, 
33 S210 9 (BoE/cs/s0 CS/31072—T1) 
GOLD/DAMAGING NEUTRON FLUENCE 


a — energy neutron damage in copper and gold, 
5:3258 
GOLD 196/NEUTRON REACTIONS 
Range calculations using multigrou; ee methods, 5:33134 
GOLD 197 TARGET. 6 REACTI 
Competition between decay vn te of high-spin nuclei 
ae in *Liinduced fusion (75 to 95 MeV), 5:33024 (ANL/ 
HY—79-4) 
Multiplicity of K x rays emitted in (*Li,xn) reactions (75 to 95 
MeV), 5:33025 (ANL/PHY—79-4) 
GOLD 197 TARGET/NEUTRON REACTIONS 
Absolute neutron capture yield calibration, 5:33030 
GOLD 197 TARGET/PION MINUS ony mens 
Experimental nuclear and radiochemistry 
ebruary 1, 1979-January 31, 1980, Py 32983 83 (COO ATE) 
GOLD 197 TARGET/PION PLUS REACTIO 
nuclear and radiochemistry. report, 
ebruary 1, ty ld 31, 1980, 5:32983 oe 
GOLD ORES/GEOLOG 
Sedimentological all of x = uranium in two 
Witwatersrand paleoplacers, 5: 1 
POLICIES 


VERNMENT 
See also ENERGY POLICY 
ENVIRONMENTAL POLICY 
GOVERNMENT POLICIES/ENVIRONMENTAL IMPACT 
STATEMENTS 
Draft environmental impact statement for review and 
establishment of natural gas curtailment priorities, 5:31608 
(DOE/EIS—0065) 
GRABS 


Vibrating fuel le (Patent; LMFBR), 5:32224 
GRANITES/PERMEABILITY 


Changes in permeability during flow of water on 1k 30 


sub py ture — 5:32153 (SG 
. El ED FILTERS/D fil /BESIGN lo} 
sone hag gran iter development ly 
technical report, Sg -June 1980, 5:31552 Pen 34905) 
GRANULAR BED FI Ma /RESEARCH PROGRAMS 
Electrostatic granular bed filter devel ly 
technical report, April-June 1980, 341552 ‘tesa 





GRAPHITE/RAMAN SPECTRA 


'HITE/RAMAN SPECTRA 
Diamond-like 3-fold coordinated amorphous carbon, 5:32539 
GRASS/ECOLOGY 
Studies of Elymus mollis directed toward its use in revegation of 
maritime tundra, 5:32779 (ORO—4180-9) 
GRAVIMELT PROCESS/COMPARATIVE EVALUATIONS 
Status of chemical coal cleaning processes, 5:31546 (IS-M—275) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES REGION 
See also ILLINOIS 
INDIANA 
MICHIGAN 
MINNESOTA 
OHIO 
WISCONSIN 
GREAT LAKES REGION/HYDROELECTRIC POWER 
PLANTS 
National Hydroelectric Power Resources Study. Preliminary 
inventory of hydropower resources. Volume 4. Lake Central 
Region. Interim report, 5:31735 (AD-A—075965) 
OIL 


See SHALE OIL FRACTIONS 


G 


GROUND SUBSIDENCE 
Case study data base companion report 3 to simulation of 
geothermal subsidence (LBL-10571), 5:32105 (LBL—10839) 
GROUND SUBSIDENCE/COMPUTERIZED SIMULATION 
Preliminary reservoir and subsidence simulations for the Austin 
Bayou geopressured geothermal prospect, 5:32107 (SGP-TR— 
30 


GROUND SUBSIDENCE/RESEARCH PROGRAMS 
Progress report on the DOE/DGE/LBL reservoir engineering 
and subsidence programs, 5:32131 (SGP-TR—30) 
GROUND WATER/CHEMICAL COMPOSITION 
Basalt Waste Isolation Project. Quarterly report, January 1-March 
31, 1980, 5:31698 (RHO-BWI—80-100-2Q) 
GROUND WATER/GEOCHEMICAL SURVEYS 
Detailed geochemical survey for east-central Minnesota, geology 
and geochemistry of selected uranium targets, 5:31627 (K/UR— 
32) 
Grand Canyon 1°x 2° NTMS area: Arizona. Data report, 5:31621 
(GJBX—142(80)) 
GROUND WATER/HYDRAULICS 
Probabilistic simulation of subsurface fluid flow: a study using a 
numerical scheme, 5:32886 (LBL—10711) 
GROUND WATER/MULTI-ELEMENT ANALYSIS 
Grand Canyon 1°x 2° NTMS area: Arizona. Data report, 5:31621 
(GJBX—142(80)) 
GROUND-WATER RESERVES 
See AQUIFERS 
GULF COAST/NATURAL GAS DEPOSITS 
Potential methods for methane extraction from geopressured brine 
at high temperature and pressure, 5:31597 (UCRL—84064) 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GULF OF CALIFORNIA/PALEOMAGNETISM 
Paleomagnetism of the Quaternary Cerro Prieto, Crater Elegante, 
and Salton Buttes volcanic domes in the northern part of the 
Gulf of California rhombochasm, 5:32079 (LBL—9547) 
GULF OF MEXICO/AQUATIC ECOSYSTEMS 
—- of the Texas Gulf of Mexico shelf, 5:32797 (FWS/OBS— 
/ 


) 
GULF OF MEXICO/BASELINE ECOLOGY 
Ocean Thermal Energy Conversion preliminary data report for 
the February 1978 GOTEC-03 cruise to the Gulf of Mexico, 
mobile site, 5:31874 (LBL—9438) 
GULF OF MEXICO/DATA 
Ocean Thermal Energy Conversion preliminary data report for 
the February 1978 GOTEC-03 cruise to the Gulf of Mexico, 
mobile site, 5:31874 (LBL—9438) 
GULF OF MEXICO/SEDIMENTS 
Plutonium in the Gulf of Mexico, 5:32815 (ORO—3852-36) 
Uranium and thorium series isotopes in nearshore marine 
sediments, 5:32817 (ORO—3852-38) 


H 


HADRON-HADRON INTERACTIONS/PARTICLE 
PRODUCTION 
Meson structure functions from high—transverse-momentum 
hadron interactions, 5:32933 
HADRONS/PARTICLE PRODUCTION 
Problem of R in e* e~ annihilation, 5:32926 


ERA Vol. 5, No. 20 


Transverse momentum and angular distributions of hadrons in 
= scattering and tests of quantum chromodynamics, 
HAFNIUM/ACTIVATION ANALYSIS 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 
HAFNIUM/CORROSIVE EFFECTS 
Corrosion of high Ni-Cr alloys and Type 304L stainless steel in 
HNO;-HF, 5:32577 (DP—1550) 
HAFNIUM 178/HIGH SPIN STATES 
= Tt Ly in neutron rich rare earth nuclei, 5:33015 (ANL/ 


—79-4) 
HAFNIUM 180/HIGH SPIN STATES 
Hi; T at-y oa) in neutron rich rare earth nuclei, 5:33015 (ANL/ 


oe 180 TARGET/LEAD 208 REACTIONS 

Hi; in F794) in neutron rich rare earth nuclei, 5:33015 (ANL/ 
HAFNIUM ALLOYS/CORROSION 

Erosion-corrosion-wear program, 5:32560 (LBL—11109) 
HALL GENERATORS 

See MHD GENERATORS 

HALOGENS/PHOTOCHEMISTRY 

Synthetic applications of photosubstitution reactions of 


poly yl) co ponmaies of of ruthenium (II), 5:32664 
YS/CO 


Corrosion of high Ni-Cr alloys and Type 304L stainless steel in 
HNOs-HF, 5:32577 (DP—1550) 
HAWAII/ENERGY CONSERVATION 
Energy self-sufficiency for the big Island of Hawaii. Appendices. 
Final rt, 5:32392 (DOE/SF/12076—2) 
HAWAII/ENERGY CONSUMPTION 
_ y self-sufficiency for the big Island of Hawaii. Final report, 
32391 (DOE/SF/12076—1) 
HAWAIVENERGY DEMAND 
Energy self-sufficiency for the bi; ig Island of Hawaii. Appendices. 
Final report, 5:32392 (DOE/SF/12076—2) 
HAWAII/ENERGY SOURCE DEVELOPMENT 
Energy self-sufficiency for the big Island of Hawaii. Final report, 
5:32391 (DOE/SF/12076—1) 
HAWAII/ENERGY SUPPLIES 
Energy self-sufficiency for the big Island of Hawaii. Final report, 
5:32391 (DOE/SF/12076—1) 
Energy self-sufficiency for the big Island of Hawaii. Appendices. 
Final report, 5:32392 (DOE/SF/12076—2) 
HAWAII/GEOTHERMAL EXPLORATION 
Investigation of geothermal potential in the Waianae Caldera 
Area, Western Oahu, Hawaii. Assessment of Geothermal 
Resources in Hawaii: Number 2, 5:32090 (HIG—79-8) 
HAWAII/GEOTHERMAL GRADIENTS 
Temperature profiles in wells on the island of Hawaii, 5:32092 
HAWAII/GEOTHERMAL RESOURCES 
Potential geothermal resources in Hawaii: a preliminary regional 
survey. Phase I, final report, 5:32077 (HIG—79-4) 
HAWAIL/GEOTHERMAL WELLS 
Locating the producing layers in HGP-A, 5:32084 (SGP-TR—30) 
Temperature profiles in wells on the island of Hawaii, 5:32092 


aa, 
HAYNES ALLOYS/CORROSION 
Corrosion of high Ni-Cr alloys and Type 304L stainless steel in 
HNOs-HF, 5:32577 (DP—1550) 
HAYNES ALLOYS/THERMODYNAMIC PROPERTIES 
Thermophysical properties of selected wear-resistant alloys, 
5:32559 HEDL. TME—79-6) 
HAYNES STELLITE NO 21 THERMODYNAMIC PROPERTIES 
Thermophysical properties of selected wear-resistant alloys, 
5:32559 (EDL TME 79. 6) 
TERIALS/MONITORING 
Chasen phew so wa of a KrF laser fluorosensor, 5:32745 
(EGG—1183-2380) 
HAZARDOUS MATERIALS/RISK ASSESSMENT 
Hazard index for underground toxic material, 5:32780 (UCRL— 
52889) 
HAZARDOUS MATERIALS/WASTE MANAGEMENT 
— for underground toxic material, 5:32780 (UCRL— 
5288 
HAZEN PROCESS/COMPARATIVE EVALUATIONS 
Status of chemical coal cleaning processes, 5:31546 (IS-M—275) 
HD 8077 
See NICKEL BASE ALLOYS 
HEAT EXCHANGERS 
See also DIRECT CONTACT HEAT EXCHANGERS 


HEAT PUMPS 
HEAT EXCHANGERS/STEAM SEPARATORS 
Separating exchangers (Patent), 5:31573 





OCTOBER 31, 1980 


HEAT GAIN/CALCULATION METHODS 
Providing for energy efficiency in homes and small evbuliliogs 
Il. amount tse) lost or gained in a 
5:32508 E/TR/06065—1 
rome > ag Fey <5 ee 


2510 fae ciara © 4)) 
HEAT tachet guide $2510 ( 
Providing for energy efficiency i in ional at small buildi Part 


II. Determining amount of a lost or gained in a building, 
5:32508 E/TR/06065—1(Pt.2)) 

Providing for — efficiency in homes and small buildings: 
teacher 5:32510 (DOE/IR/06065— 1(Pt.4)) 

HEAT PIP /DESIGN 

Reactor technology. Progress repori, January-March 1980, 
5:32267 (LA—8403-PR) 
T PUMPS 


See also SOLAR-ASSISTED HEAT PUMPS 
HEAT PUMPS/ECONOMICS 

Comparison of solar heat pump systems to conventional methods 
for residential heating, cooling, and water heating, 5:32016 
(SERI/TR—98150-2(Vol.1 xect.Summ.)) 

Comparison of solar heat pump systems to conventional methods 
for residental heating, cooling, and water heating. Final report, 
5:32015 (SERI/TR—981502(Vol.2)) 

Comparison of solar heat pump systems to conventional methods 
for residential heating, cooling, and water heating, 5:32017 
(SERI/TR—98150-2(Vol.3)(App.)) 

HEAT PUMPS/ENERGY CONSERVATION 
Natural = contribution to energy conservation, 5:32455 


(NP—25002) 
HEAT PUMPS/ENERGY EFFICIENCY STANDARDS 
California Energy Commission Conservation Division Regulations 
for Appliance Efficiency Standards (includng requirements for 
intermittent ignition devices): relating to refrigerators and 
freezers, room air conditioners, central air conditioners, gas 
space Pr water heaters, plumbing fittings, gas clothes 
dryers, gas cooking a am, = » = (P—400-80-001) 
HEAT PUMPS/RESEARC 
Energy Technology sawed saapis + re for 1979, 
5:32378 (BNL—51167) 
HEAT PUMPS/SENSIBLE HEAT STORAGE 
wee storage with heat pump. Final report, 5:32058 (COO— 
4 
HEAT PUMPS/USES 
Cogeneration technology alternatives study (CTAS). Volume IV. 
eat sources, balance of plant and auxiliary systems. United 
Technologies Corporation final report, 5:32187 (DOE/NASA/ 
0030—80/6) 
HEAT RECOVERY EQUIPMENT/DEMONSTRATION 
PROGRAMS 
Department of Energy program for development of industrial 
heat-recovery equipment, 5:32489 (CONF-790432—(Vol.1)) 
HEAT RECOVERY EQUIPMENT/PERFORMANCE 
Energy economizer for low temperature stack gas: a case study, 
5:32707 (CONF-790432—(Vol. 1)) 
HEAT STORAGE 
See also SENSIBLE HEAT STORAGE 
THERMOCHEMICAL HEAT STORAGE 
HEAT STORAGE/FEASIBILITY STUDIES 
Energy storage in aquifers: a survey of recent theoretical studies, 
5:32338 (LBL—11059) 
HEAT STORAGE/REVIEWS 
Energy storage in aquifers: a survey of recent theoretical studies, 
5:32338 (LBL—11059) 
TERS 


See also SPACE HEATERS 
WATER HEATERS 
HEATERS/DESIGN 
Industrial application fluidized bed combustion. Category III: 
indirect fired heaters. Quarterly technical report No. 16, April 
1-June 30, 1980, 5:31551 (DOE/ET/10379—T1) 
HEATERS/PERFORMANCE TESTING 
Industrial application fluidized bed combustion. Category III: 
indirect fired heaters. Quarterly technical report No. 16, April 
1-June 30, 1980, 5:31551 (DOE/ET/10379—T1) 
HEATING OILS/INVENTORIES 
Secondary stocks: a paper prepared for the American Statistical 
Association Committee on Energy Statistics, 5:31578 (DOE/ 
EIA—0215) 
HEATING OILS/RETAIL PRICES 
Cooperative agreement for No. 2 heating oil pilot price data 
collection: Vermont State ay Office end of survey report, 
5:31580 (DOE/EIA/06217—T1) 
End of survey report: State of Rhode Island, 5:31581 (DOE/EIA/ 
10160—T1) 
State of Maine Office of Energy Resources Weekly Price 
Monitoring System end of survey of report. 2nd annual report 
to Region I DOE, 5:31582 (DOE/EIA/ 10157—T1) 


HELIUM 3/SPIN ORIENTATION 


HEATING OILS/WHOLESALE PRICES 
End of survey report: State of Rhode Island, 5:31581 (DOE/EIA/ 
10160—T1 


SYSTEMS 
See also GEOTHERMAL HEATING SYSTEMS 
SOLAR HEATING SYSTEMS 
HEATING SYSTEMS/ENERGY CONSUMPTION 
Effects of variability on energy utilization and 
conservation. Final ny 1 January 1979-31 December 1979, 
5:32434 (COO— 1340-69 
HEATING SYSTEMS/PERFORMANCE 
nae A Td thermal comfort in homes, 5:31981 (DOE/AL/ 
HEATING SYSTEMS/STANDARDS 
ae yd thermal comfort in homes, 5:31981 (DOE/AL/ 
HEAVY ION ACCELERATORS/ELECTRICAL INSULATORS 
ep of lar, - rectangular ceramic insulators for ion 
accelerators for the neutral-beam program, 5:33142 
HEAVY ION REACTIONS 
See also CARBON 12 REACTIONS 
DEEP INELASTIC HEAVY ION REACTIONS 
KRYPTON 84 REACTIONS 
LEAD 208 REACTIONS 
LITHIUM 6 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
SULFUR 32 REACTIONS 
TITANIUM 50 REACTIONS 
Multiple scattering theory and applications for intermediate 
energy reactions of nuclei, 5:33047 (IS-T—883) 
ge AS ION REACTIONS/FUSION REACTIONS 
aeons ter studies by means of sumspectrometer and 
ulti ues, 5:32950 (ANL/PHY—79-4) 
HEAVY ONR REA ONS/MARKOV PROCESS 
Markovian and non-Markovian effects in heavy-ion reactions at 10 
—200 MeV per nucleon, 5:33048 
HEAVY ION REACTIONS/PRECOMPOUND-NUCLEUS 
EMISSION 
Spectroscopy for non-equilibrium processes in heavy-ion 
reactions, 5:33019 (ANL/PHY—79-4) 
HEAVY ION REACTIONS/QUASI-ELASTIC SCATTERING 
Alignment, polarization, and magnitude of fragment angular 
momenta in deeply inelastic collisions, 5:33044 (ANL/PHY— 
79-4) 
HEAVY IONS 
Summary questionnaire response 7901, october 1979. Progress 
summary rt nov 78-oct 79, 5:32905 (AD-A—075951/4) 
HEAVY IONS/ELECTRON BEAM ION SOURCES 
Studies associated with the development of a modified University 
of Aarhus negative ion source, 5:32902 
HEAVY IONS/ION SOURCES 
Aspects of the physics, chemistry, and technology of high 
intensity heavy ion sources, 5:32898 (CONF-800738—1) 
HEAVY NUCLEI/YRAST STATES 
Structure of yrast state in the N = 126 and N = 82 regions from a 
shell model perspective, 5:33040 (ANL/PHY—79-4) 
HEBER GEOTHERMAL FIELD 
Tapping the main stream of geothermal energy, 5:32109 
HECTORITE 


See MONTMORILLONITE 
HEDENBERGITE/DEFORMATION 
Plastic deformation in two single crystal clinopyroxenes, 5:32889 
(LA—8387-T) 
HEDENBERGITE/TWINNING 
Plastic deformation in two single crystal clinopyroxenes, 5:32889 
(LA—8387-T) 
HEISENBERG MODEL/THERMODYNAMIC PROPERTIES 
Excitation spectrum and low-temperature thermodynamicsof the 
Ising-Heisenberg linear ferromagnet, 5:33058 
HELIOSTATS/DESIGN 
Solar receiver heliostat reflector having a linear drive and position 
information system (Patent), 5:31868 
HELIUM/GAS ANALYSIS 
Development of automated welding process for field fabrication 
of thick walled pressure vessels. Technical progress report, 
second quarter, FY 1980, ending March 28, 1980, 5:31463 
(DOE/ET/13511—T2) 
HELIUM/ION MOBILITY 
Symmetry properties of the transport coefficients of charged 
particles in disordered materials, 5:32652 
HELIUM 3/COULOMB ENERGY 
Configuration space Faddeev calculations. II. Trinucleon 
Coulomb energy, 5:32954 
HELIUM 3/POLARONS 
Vacancy-induced transitions in hcp *He, 5:33059 
HELIUM 3/SPIN ORIENTATION 
Vacancy-induced transitions in hcp *He, 5:33059 





HELIUM 3 B/ENTROPY 


HELIUM 3 B/ENTROPY 

Model formalism of liquid *He-B at ——— 5:32914 
HELIUM 3 B/MAGNETIC SUSCEPTIBILIT 

Model formalism of liquid *He-B at equilibrium, 5:32914 
HELIUM 3 B/PHASE TRANSFORMATIONS 

Model formalism of liquid *He-B at equilibrium, 5:32914 
HELIUM 3 B/SPIN 

Model formalism of liquid *He-B at equilibrium, 5:32914 
HELIUM 3 REACTIONS/COMPOUND-NUCLEUS REACTIONS 

Pion re ane reactions on ?°*Bi, 5:33026 (LA— 


8407- 
HELIUM 3 REACTIONS/STRIPPING 
209 Bi(* He,d)?"°Po and 7° Bi(*He,t)?"°Po reactions and some 
matrix elementsof the residual interaction, 5:33028 
HELIUM 3 TARGET/MUON REACTIONS 
Comments on two tests of partial conservation of axial vector 
current in *He, 5:32956 
HELIUM 3 TARGET/NEUTRON REACTIONS 
*He(n,y)*He reaction, 5:32959 (DOE/TIC—11133) 
HELIUM 3 TARGET/PION MINUS REACTIONS 
Measurement of the *He(7~,7°)*H angular distribution (200 
MeV), 5:32960 (LA—8407-PR) 
HELIUM 4/DISTRIBUTION FUNCTIONS 
Three-particle distribution function in liquid *He, 5:32913 
HELIUM 4/ENVIRONMENTAL TRANSPORT 
Modeling study of gaseous Rn-222, Xe-133, and He-4 for uranium 
exploration, 5:31634 (GJBX—140(80)) 
HELIUM 4/GROUND STATES 
Three-particle distribution function in liquid *He, 5:32913 
HELIUM 4/SUPERFLUIDITY 
Observation of quantized circulation in rotating superfluid *He, 
5:32912 (DOE/ER/01569—150) 
HELIUM 4 TARGET/PION PLUS REACTIONS 
er of fed absorption mechanisms (60 to 220 MeV), 5:32961 
(LA—8407-PR) 
HEMOGLOBIN/BIOCHEMICAL REACTION KINETICS 
Erythropoietic stress, macrocytosis, and hemoglobin switching in 
HbAA sheep, 5:32832 
HERBICIDES/LIQUID COLUMN CHROMATOGRAPHY 
Quality engineering and control. Semiannual progress report, 
November-December 1978, January-April 1979, 5:32632 
(RFP—2909) 
HIGGS BOSONS/DECAY 
Decays of heavy Higgs bosons, 5:32930 
HIGGS MODEL/CP INVARIANCE 
CP violation in gauge theories and the electric dipole moment of 
the neutron, 5:32927 
HIGH BTU GAS/PRODUCTION 
Motor fuels and SNG from coal, 5:31492 (UCRL-Trans—1 1604) 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH-BETA PLASMA/PLASMA INSTABILITY 
— diffusion of a high-8 flux-conserving equilibrium, 
5:33095 
HIGH-FREQUENCY HEATING/COMPUTERIZED 
SIMULATION 
Computer simulation study of waves in bounded plasma with 
application to lower hybrid heating, 5:33071 
HIGH-LEVEL RADIOACTIVE WASTES/HEATING RATE 
Inspection and evaluation of Nuclear Fuel Services high-level 
waste storage system. Program plan, 5:31700 (RHO-CD—382) 
HIGH-PURITY GE DETECTORS/TELESCOPE COUNTERS 
Germanium charged particle telescopes with ultra-thin detector 
contacts, 5:32740 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGHWAYS 
See ROADS 
HODOSCOPES/DESIGN 
Large scintillation counter design with waveshifter light 
collection, 5:32744 (COO—3071-244) 
HOG FUEL 
See WOOD WASTES 
HOLES 
(Absence of electrons from otherwise filled electron bands; see also 
BLACK HOLES, CAVITIES, OPENINGS, BORE HOLES, 
and VOIDS.) 
HOLES/DIFFUSION LENGTH 
= length measurements in discharge-produced a-Si:H, 
5:32572 
HOLMIUM 152/ENERGY LEVELS 
Nuclear data sheets for A= 152, 5:33017 
HOLMIUM 152/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 152, 5:33017 
HOLMIUM BORIDES/CRYSTAL FIELD 
Low-temperature magnetic properties of HoRh,Bs, 5:32596 
HOLMIUM BORIDES/CURIE POINT 
Crystal field effects in magnetic superconducting Er/sub 1-x/Tm/ 
sub x/Rh,B, and Er/sub 1-x/Ho/sub x/Rh,Bs, 5:32594 
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HOLMIUM BORIDES/FERROMAGNETISM 
Low-temperature magnetic properties of HoORh,B,, 5:32596 
HOLMIUM BORIDES/MAGNETIC SUSCEPTIBILITY 
Low-temperature etic properties of HoRh,B,, 5:32596 
HOLMIUM BORIDES/MA vs TIZATION 
Low-temperature magnetic rties of oan 5:32596 
HOLMIUM BORIDES/MA Ni TOSTRICTIO 
Low-temperature magnetic properties of HoRh.Bs, 5:32596 
HOLMI BORIDES/PHASE DIAGRAMS 
Crystal field effects in magnetic superconducting Er/sub 1-x/Tm/ 
sub x/Rh,B, and Er/sub 1-x/Ho/sub x/Rh,B,, 5:32594 
HOLMIUM BORIDES/SPECIFIC HEAT 
Crystal field effects in magnetic superconducting Er/sub 1-x/Tm/ 
s... faa a and Er/sub 1-x/Ho/sub x/Rh,B,, 5:32594 
rature magnetic properties of HoRh,Bs, 5:32596 
HOLMIUR BORIDES/SUPERCONDUCTIVITY 
Crystal field effects in magnetic superconducting Er/sub 1-x/Tm/ 
sub x/Rh,B, and Er/sub 1-x/Ho/sub x/Rh,B,, 5:32594 
HOLMIUM BORIDES/THERMAL EXPANSION 
Low-temperature magnetic properties of HoRh,B,, 5:32596 
HOLMIUM BORIDES/TRANSITION TEMPERATURE 
Crystal field effects in Le pe superconducting Er/sub 1-x/Tm/ 
sub x/Rh,B, and Er/sub 1-x/Ho/sub x/Rh,Bs, 5:32594 


HOLMIUM ISOTOPES/ALPHA DECAY 
oer a-decay of high spin isomers in rare earth nuclei, 
HOLMIUM ISOTOPES/HIGH SPIN STATES 
Determination of the excitation energy of high spin isomers, 
5:33013 (ANL/PHY—79-4) 
<a a-decay of high spin isomers in rare earth nuclei, 


HOSPITALS/ENERGY ANALYSIS 
Energy use surveys for six hospitals: pilot project. Final report, 
5:32462 (P—400-80-063) 
HOSPITALS/ENERGY CONSUMPTION 
a use surveys for od hospitals: pilot project. Final report, 


2 (P 
HOSPITALS/SOLAR SPACE HEATING 
Danbury Hospital solar energy project, 5:31904 (CONF-791239—) 
HOSPITALS/SOLAR WATER HEATING 
Danbury Hospital solar energy project, 5:31904 (CONF-791239—) 
HOT-DRY- ROCK SYSTEMS/CRACKS 
Spacing and width of cooling cracks in rock (Summary and 
references only), 5:32147 (SGP-TR—30) 
HOT-DRY-ROCK SYSTEMS/FLUID FLOW 
Spacing and width of cooling cracks in rock (Summary and 
references only), 5:32147 (SGP-TR—30) 
HOT-DRY-ROCK SYSTEMS/GEOTHERMAL WELLS 
Directional drilling equipment and techniques for deep hot granite 
wells, 5:32119 (LA-UR—80-2086) 
HOT-DRY-ROCK SYSTEMS/HYDRAULIC FRACTURES 
Location of hydraulic fractures using microseismic techniques, 
5:32146 (LA-UR—80-2103) 
HOT-DRY-ROCK SYSTEMS/MAGNETOTELLURIC 
SURVEYS 
Magnetotelluric/audiomagnetotelluric study of the Zuni Hot Dry 
Rock Geothermal Prospect, New Mexico, 5:32093 (LA-UR— 
80-1486) 
HOT-DRY-ROCK SYSTEMS/MICROEARTHQUAKES 
Location of hydraulic fractures using microseismic techniques, 
5:32146 (LA-UR—80-2103) 
HOT-DRY-ROCK SYSTEMS/THERMAL FRACTURES 
Spacing and width of cooling cracks in rock (Summary and 
references only), 5:32147 (SGP-TR—30) 
HOTELS/ENERGY CONSERVATION 
Days Inns: solar and energy conservation systems, 5:32029 
(CONF-791239—) 
HOTELS/OPERATION 
Bethany College solar installation, 5:32036 (CONF-791239—) 
HOTELS/SOLAR SPACE HEATING 
Bethany College solar installation, 5:32036 (CONF-791239—) 
Solar space heating & domestic hot water. A retrofit systems, 
Cherry Hill Inn, 5:31897 (CONF-791239—) 
HOTELS/SOLAR WATER HEATING 
Bethany College solar installation, 5:32036 (CONF-791239—) 
Days Inns: solar and energy conservation systems, 5:32029 
(CONF-791239—) 
Solar hot water system for the Coachlight Motel in Las Cruces, 
New Mexico, 5:32034 (CONF-791239—) 
Solar space heating & domestic hot water. A retrofit systems, 
Cherry Hill Inn, 5:31897 (CONF-791239—) 
Update performance of the solar water heating systems on the 
Econo-Travel motor hotels, 5:32035 (CONF-791239—) 
Woodlands Solar Project, 5:32028 (CONF-791239—) 
Woodstock Resort Corp. solar hot water program, 5:32030 
(CONF-791239—) 
HOT-WATER SYSTEMS/RESERVOIR ENGINEERING 
Mechanism of reservoir testing, 5:32135 (SGP-TR—30) 
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HOT-WATER SYSTEMS/TESTING 
Mechanism of reservoir testing, 5:32135 (SGP-TR—30) 
HOUSEHOLDS/ENERGY CONSERVATION 
Low Cost/No Cost Energy Conservation Program in New 
: an evaluation, 5:32449 (DOE/CS/21366—01) 
HOUSES/AIR INFILTRATION 

Agieees J a generalized model of air infiltration to existing 

homes, 5:32453 
HOUSES/ENERGY CONSERVATION 

Providing for energy efficiency in homes and small buildings. Part 
II. Determining amount of energy lost or gained in a building, 
5:32508 (DOE/IR/06065—1(Pt.2)) 

Providing for energy efficiency in homes and small buildings. Part 
III. Determining which practices are most effective and 
installing materials, 5:32509 (DOE/IR/06065— 1(Pt.3)) 

Providing for “ag efficiency in homes and small buildings: 
teacher guide, 5:32510 (DOE/IR/06065—1(Pt.4)) 

Providing for energy efficiency in homes and small buildings. Part 
I. Understanding and practicing energy conservation in 
buildings, 5:32 E/1IR/06065—1(Pt.1)) 

HOUSES/ENERGY CONSUMPTION 

Contributions of improved technologies to reduced residential 

energy growth, 5:32459 
HOUSES/ENERGY EFFICIENCY 

Contributions of improved technologies to reduced residential 
energy growth, 5:32459 

Providing for energy efficiency in homes and small buildings. Part 

- II. Determining amount of energy lost or gained in a building, 
5:32508 (DOE/IR/06065—1(Pt 

Providing for energy efficiency in ‘homes and small buildings. Part 
III. Determining which practices are most effective and 
installing materials, 5:32509 (DOE/IR/06065—1(Pt.3)) 

Providing for energy efficiency in homes and small buildings: 
teacher guide, 5:32510 (DOE/IR/06065— 1(Pt.4)) 

Providing for energy efficiency in homes and small buildings. Part 
I. Understandin G racticing energy conservation in 
buildings, 5:32 E/1IR/06065—1(Pt.1)) 

HOUSES/ PASSIVE: SOLAR HEATING SYSTEMS 

Performance data for passive systems: the Maeda/Nittler 
Suncatcher house, 5:32014 (SERI/TR—0924-9) 

Thermal network model of a passive solar house, 5:31985 (DOE/ 
AL/10891—T1) 

HOUSES/SOLAR SPACE HEATING 

Installation guidelines for solar heating system, single-family 
residence at William O’Brien State Park, Stillwater, Minnesota, 
5:31989 (DOE/NASA/CR—161480) 

Performance improvement of a solar heating system utilizing off- 
peak electric auxiliary, 5:31997 (DOE/RS5/10140—T1) 

Performance data for passive systems: the Balcomb House, 
5:32009 (SERI/TR—0924-4) 

Performance data for passive systems. The Ralph Williamson 
house, 5:32010 (SERI/TR—0924-5) 

Performance data for passive systems: the Bruce Hunn House, 
5:32011 (SERI/TR—0924-6) 

Solar Energy System Performance Evaluation. Seasonal report for 
IBM System 1B, Carlsbad, New Mexico, 5:31996 (DOE/ 
NASA/CR—161508) 

Solar Energy System Performance Evaluation. Seasonal report for 
Contemporary Newnan, Newnan, Georgia, 5:31994 (DOE/ 
NASA/CR—161494) 

HOUSES/SOLAR WATER HEATING 

Installation guidelines for solar heating system, single-family 
residence at William O'Brien State Park, Stillwater, Minnesota, 
5:31989 (DOE/NASA/CR—161480) 

Solar Energy System Economic Evaluation. Final report for 
Elam-Tempe, Tempe, Arizona and Elcam-San Diego, San 
Diego, California, 5:32037 (DOE/NASA/CR—161492) 

Solar Energy System Performance Evaluation. Seasonal report for 
IBM System 1B, Carlsbad, New Mexico, 5:31996 (DOE/ 
NASA/CR—161508) 

Solar Energy System Economic Evaluation. Final report for IBM 
System 2, Togus, Maine, 5:32038 (DOE/NASA/CR—161510) 

Solar Energy System Performance Evaluation. Seasonal report for 
Contemporary Newnan, Newnan, Georgia, 5:31994 (DOE/ 
NASA/CR— 161494) 

HOUSES/WATER WALLS 

Performance data for passive systems. The Charless Fowlkes 
house, 5:32013 (SERI/TR—0924-8) 

HTGR TYPE REACTORS/COATED FUEL PARTICLES 

Infinite blender for high temperature gas-cooled reactor fuel 
microspheres (Patent), 5:32222 

HTGR TYPE REACTORS/CONTAINMENT BUILDINGS 

Reactor technology. Progress report, January-March 1980, 
5:32267 (LA—8403-PR) 

HTGR TYPE REACTORS/ECONOMICS 

Gas Reactor International Cooperative Program. Interim report: 
assessment of gas-cooled reactor economics, 5:32221 (COO— 


4057-4(Vol.1)) 


HYDROCARBONS/CONTROL 


Gas reactor international cooperative program: HTR market 
assessments, 5:32261 (COO 4057-1 1) 

HTGR TYPE REACTORS/FEASIBILITY STUDIES 

Gas Reactor International Cooperative Program. Interim rt: 
assessment of gas-cooled reactor economics, 5:32221 ( 
4057-4(Vol.1)) 

HTGR-GT closed-cycle gas turbine: a plant concept with 
inherent tion (power plus heat production) capability, 
5:32262 (GA-A—1583 

HTGR TYPE REACTORS/FUEL RODS 
Infinite blender for high a gas-cooled reactor fuel 
heres (Pte) 5:32222 
HTGR E REACTORS/MARKET 


Gas reactor international ———— as: HTR market 
assessments, 5:32261 (COO—4057. 
HTGR TYPE REACTORS/THERMODYNAMIC CYCLES 
HTGR-GT closed-cycle gas turbine: a plant concept with 
> ene plus heat production) capability, 


inherent cogeneratio; 
5:32262 (GA-A—1583 
ITY/NUMERICAL DATA 
Environmental data for sites in the National Solar Data Network, 
5:31779 (SOLAR/0010—80/06) 
HUMIDITY/TABLES 
Environmental data for sites in the national solar data network, 
5:31780 (SOLAR/0010—80/07) 
HUMUS/ABSORPTION SPECTROSCOPY 
Fluorescence: absorbance ratios: a molecular-weight tracer of 
dissolved organic matter, 5:32801 
HUMUS/C’ ICAL COMPOSITION 
Fluorescence: absorbance ratios: a molecular-weight tracer of 
dissolved or; matter, 5:32801 
HUMUS/FLUO ENCE SPECTROSCOPY 
Fluorescence: absorbance ratios: a molecular-weight tracer of 
dissolved organic matter, 5:32801 
HVAC SY: /CURRENT LIMITERS 
a fault current limiter. Final report, 5:32209 (EPRI-EL— 
1 


96) 
HVDC SYSTEMS/CIRCUIT BREAKERS 
Development of a HVDC prototype breaker. Final report, 5:32210 
/29054—1) 
HVDC SYSTEMS/ELECTRIC CABLES 
Extruded dielectric dc cable development. Final report, 5:32211 
(EPRI-EL— 1386) 
hg ELECTRIC-POWERED VEHICLES/HYDROGEN 


CELLS 
Improved alkaline hydrogen/air fuel cells for transportation 
lications, 5:32431 (BNL—28094) 
HYB REACTORS/MATERIALS TESTING 
Materials implications of fusion-fission reactor designs, 5:33148 
HYDRATED ONS 
See SOLVATED ELECTRONS 
HYDRAULIC EQUIPMENT/PERFORMANCE 
Research on cavitating hydrojet descaling techniques for 
improving the efficiency of industrial boiler tubes, 5:32488 
(DOE/O 379—T1) 
HYDRAULIC FRACTURES/ACOUSTIC MONITORING 
Location of hydraulic fractures using microseismic techniques, 
5:32146 (LA-UR—80-2103) 
HYDRAULIC FRACTURES/MAPPING 
Location of hydraulic fractures using microseismic techniques, 
5:32146 (LA-UR—80-2103) 
HYDRAULIC FRACTURING/MATHEMATICAL MODELS 
Finite element model simulations associated with hydraulic 
fracturing, 5:31611 
HYDROCARBON LOGGING 
See WELL LOGGING 
HYDROCARBONS 
See also ACENAPHTHENE 
ALKENES 


ANTHRACENE 
BENZANTHRACENE 
BENZENE 
BENZOPYRENE 
DURENE ~ 
NAPHTHALENE 
PHENANTHRENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
STYRENE 
TOLUENE 
HYDROCARBONS/AIR POLLUTION CONTROL 
Wall quench and flammability limit effects on exhaust 
hydrocarbon emissions. Phase 4. Final technical report, | 
August 1979-30 June 1980, 5:32519 (TRW—32512-6002-RU-00) 
HYDROCARBONS/CATALYTIC CRACKING 
Catalytic cracking of hydrocarbons (Patent), 5:31574 
HYDROCARBONS/CONTROL 
Probe effects in gas turbine combustor emissions measurements. 
Final report 1 Mar—1 Oct 78, 5:32514 (AD-A—076257) 





HYDROCARBONS/SOLUBILITY 


HYDROCARBONS/SOLUBILITY 
Dissolution of lignite in anhydrous liquid ammonia, 5:31508 
HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDRODYNAMICS/COMPUTER CODES 

HYDSES: a subroutine package for using Sesame in 
hydrodynamic codes, 5:32910 (LA—8209) 

User’s manual for DYNA2D: an explicit two-dimensional 
hydrodynamic finite element code with interactive rezoning, 
5:33066 (UCID—18756) 

HYDROELECTRIC POWER/CONSUMPTION RATES 
California energy flow in 1978 (Comparison with Cal., 1977 and 
US, 1978), 5:32415 (UCID—18760) 
HYDROELECTRIC POWER PLANTS 

See also LOW-HEAD HYDROELECTRIC POWER PLANTS 

PUMPED STORAGE POWER PLANTS 
HYDROELECTRIC POWER PLANTS/CAPACITY 
pee mag oF ag construction cost and annual production 
978. Twenty-second annual supplement, 5:31768 

(DOE/ELA 017178) 
HYDROELECTRIC POWER PLANTS/CAPITALIZED COST 

Hydroelectric mg construction cost and annual production 
expenses, 1978. Twenty-second annual supplement, 5:31768 


(DOE/EIA—0171(78)) 
HYDROELECTRIC POWER PLANTS/FEASIBILITY 
STUDIES 


Bureau of reclamation’s wind/hydroelectric energy project, 
5:32174 (CONF-791097—) 

HYDROELECTRIC POWER PLANTS/FINANCIAL 

INCENTIVES 

Case study analysis of the legal and institutional obstacles and 
incentives to the development of the hydroelectric Fy at the 
Maxwell locks and dam, Pennsylvania, 5:31767 ( 

04934—36) 
HYDROELECTRIC POWER PLANTS/INSTITUTIONAL 

FACTORS 

Case study analysis of the legal and institutional obstacles and 
incentives to the development of the hydroelectric power at the 
Maxwell locks and dam, Pennsylvania, 5:31767 E/RA/ 
04934—36) 

HYDROELECTRIC POWER PLANTS/LEGAL ASPECTS 

Case study analysis of the legal and institutional obstacles and 
incentives to the development of the hydroelectric power at the 
Maxwell locks and dam, Pennsylvania, 5:31767 E. 
04934—36) 

HYDROELECTRIC POWER PLANTS/OPERATING COST 

Hydroelectric plant construction cost and annual production 
expenses, 1978. Twenty-second annual supplement, 5:31768 
(DOE/EIA—0171(78)) 

HYDROELECTRIC POWER PLANTS/POWER POTENTIAL 

National Hydroelectric Power Resources Study. Preliminary 
inventory of hydropower resources. Volume 1. Pacific 
Northwest Region. Interim report, 5:31732 (AD-A—075962) 

National Hydroelectric Power Resources Study. Preliminary 
inventory of hydropower resources. Volume 2. Pacific 
Southwest Region. Interim report, 5:31733 (AD-A—075963) 

National Hydroelectric Power Resources Study. Preliminary 
inventory of hydropower resources. Volume 3. Mid-continent 
Region. Interim report, 5:31734 (AD-A—075964) 

National Hydroelectric Power Resources Study. Preliminary 
inventory of hydropower resources. Volume 4. Lake Central 
Region. Interim report, 5:31735 (AD-A—075965) 

National Hydroelectric Power Resources Study. Preliminary 
inventory of hydropower resources. Volume 5. Southeast 
Region. Interim report, 5:31736 (AD-A—075966) 

National Hydroelectric Power Resources Study. Preliminary 
inventory of hydropower resources. Volume 6. Northeast 
Region. Interim report, 5:31737 (AD-A—075967) 

HYDROELECTRIC POWER PLANTS/SITE SELECTION 

National Hydroelectric Power Resources Study. Preliminary 
inventory of hydropower resources. Volume 1. Pacific 
Northwest Region. Interim report, 5:31732 (AD-A—075962) 

National Hydroelectric Power Resources Study. Preliminary 
inventory of hydropower resources. Volume 2. Pacific 
Southwest Region. Interim report, 5:31733 (AD-A—075963) 

National Hydroelectric Power Resources Study. Preliminary 
inventory of hydropower resources. Volume 3. Mid-continent 
Region. Interim report, 5:31734 (AD-A—075964) 

National Hydroelectric Power Resources Study. Preliminary 
inventory of hydropower resources. Volume 4. Lake Central 
Region. Interim report, 5:31735 (AD-A—075965) 

National Hydroelectric Power Resources Study. Preliminary 
inventory of hydropower resources. Volume 5. Southeast 
Region. Interim report, 5:31736 (AD-A—075966) 

National Hydroelectric Power Resources Study. Preliminary 
inventory of hydropower resources. Volume 6. Northeast 
Region. Interim report, 5:31737 (AD-A—075967) 
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HYDROELECTRIC POWER PLANTS/WATER RESOURCES 
Electrical energy in the Pacific Northwest. Final report 1975- 
1995, 5:32186 (AD-A—075693) 
‘OELECTRICITY 


See HYDROELECTRIC porre 
HYDROFLUORIC ACID/RELAXATION 
Vibrational relaxation of HF(v = +; ,4), 5:32654 
HYDROGEN/ATOM-ATOM COLLISIONS 
Kinetics of growth and decay of excited rare gas atoms and 
molecules in the pulse radiolysis of pure rare _— ark of 
mixtures of -_ gases with molecul: pny Sra 
Technical rt, 5:32665 (DOE/ER/ EERO T6 33) 
HYDROGEN. BI LIOGRAPHIES 
er oagt energy: a bibliography with abstracts. Quarterly 
Loe Ry t-December 1979, 5:31727 
HYDROGEN/DIFFUSION 
wee oo and hydrogen evolution in amorphous Si:H, 
Fusion reactor materials, 5:33131 (ANL/FPP—79-3) 
—— on of hydrogen isotopes in potassium tantalate, 
Nuclear materials research progress reports for 1979, 5:32578 
(LBL—11030) 
—— Ji pe electronic ane of OO 30, saesel ¢ aa 
ec pro rt, March-May 
rea 
HYDROGEN/DI IBUTION 
ae ener and defects in plasma-deposited a-Si:H films, 
HYDROGEN/METALLURGICAL EFFECTS 
Theoretical analysis of carbon cluster formation in solid iron-based 
alloys: a review of the Alex-McLellan mathematical model, 
. 32558 (EPRI-AP—1478) 
DROGEN/POTENTIAL ENERGY 
tential function for para hydrogen, 5:32903 
(MLM—2740(OP’ 
HYDROGEN 1 TAR / NEUTRON REACTIONS 
Neutron total cross section for tritium, 5:32962 
HYDROGEN 1 TARGET/PROTON REACTIONS 
Measurement of the polarization transfer coefficients D/sub t/ and 
A/sub t/' at 800 MeV for the reactions ?H(p vector, n vector)X 
1H(p vector, n vector)X and °Be(p vector, n vector)X, 5:32957 
(DOE/ER/02972—S) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS/ELECTRODES 
Improved alkaline hydro CONT. 28094 fuel _ for transportation 
applications, 5:32431 (BNL—28094 
HYD: OGEN FUEL CELL S/PERFORMANCE TESTING 
Improved alkaline hydrogen/air fuel cells for transportation 
applications, 5:32431 (BNL—28094) 
HYDROGEN IONS 1 MINUS/P STATES 
Photodetachment resonances near n = 3 (800-MeV H™ + uv), 
5:32908 (LA—8407-PR) 
HYDROGEN IONS 1 MINUS/PHOTON-ION COLLISIONS 
Photodetachment resonances near n = 3 (800-MeV H™ + uv), 
5:32908 (LA—8407-PR) 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PRODUCTION/BIOMIMETIC PROCESSES 
Light-dependent hydrogen production by C. reinhardi, 5:31853 
(CONF-790541—63) 
HYDROGEN PRODUCTION/BIOPHOTOLYSIS 
Light-dependent —— production by C. reinhardi, 5:31853 
(CONF-790541—63) 
Photobiological i production, 5:31728 (CONF-7909152— 


1) 
HYDROGEN PRODUCTION/ELECTROLYSIS 
Fusion utilization cy ere in the United States energy 
economy, 5:31717 (BNL—51212 
HYDROGEN PRODUCTION/THERMOCHEMICAL 
PROCESSES 
Solar thermal hydrogen production process. Annual technical 
jos ot report, January-December, 1979, 5:31854 (COO— 
4705-34) 
HYDROGEN SULFIDES/REMOVAL 
Assessment of H2S control technologies for geothermal power 
lants, 5:32106 (P—300-80-004 
IROGENATION/CATALYSTS 
179th national meeting of the American Chemical Society. Vol. 
25, No. 1. Liquid fuels from coal; coal liquids upgrading; and 
Pe ape of peat and lignite, 5: 31493 
t assessment for upgrading short contact time SRC to low 
“a ur boiler fuels, 5:31503 
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ows deactivation in hydrotreating coal-derived liquids, 
5:31502 


Enhanced reactivity of metal-imp 
during gas phase a rogenolysis, 5:3145 
Fundamental at catal for the amas of carbon 
monoxide, 5:31455 (BMFT- 80-034) 
Hydrotreating of SRC I product: La cl 5:31504 
olten alkali metal hydroxide ca’ coal liquefaction. Final 
report, October 1978-September 1979, 5:3148 —3048-4) 
New heterogeneous catalysts for coal hydrogenation, 5:31456 
(BMFT-FB-T—80-035) 
HYDROGENATION/CHEMICAL REACTION KINETICS 
Enhanced reactivity of metal-impregnated " ie char and semicoke 
during gas phase hydrogenolysis, 5:3145 
Hydrodesulfurization of dibenzothiophene catalyzed by sulfided 
CoO-MoOs/y--Al2Os: the reaction kinetics, 5:31499 
Hydrogenation of aromatic hydrocarbons catalyzed by sulfided 
cage team reactivities, reaction networks, and 


HYDROGENATION/SIMULATION 
and simulation of a recirculating bed reactor for coal 
hydrogasification. Final report, Part II. Software 
= of the non-linear simulator, 5:31473 (FE—3031- 


5(Pt.2)) 
HYDROGENATION/SPECIFICITY 
LS enon of SRC I product: optimization, 5:31504 


SY: 
See also HOT-WATER SYSTEMS 
VAPOR-DOMINATED SYSTEMS 
HYDROTHERMAL SYSTEMS/FLUID FLOW 
Simulation of geothermal reservoirs including changes in porosity 
and permeability due to silica-water reactions, 5:32158 (SGP- 


TR—30) 
HYDROTHERMAL SYSTEMS/MATHEMATICAL MODELS 
Geothermal reservoir engineering research in New Zealand, 
5:32088 (SGP-TR—30) 
Simulation of geothermal reservoirs including changes in porosity 
and permeability due to silica-water reactions, 5:32158 (SGP- 


—30) 
HYDROXYL RADICALS/INFRARED SPECTRA 
— spectra of hydrogen isotopes in potassium tantalate, 
5:32588 
HYDROXYL RADICALS/NEUTRON DIFFRACTION 
Neutron scattering as a probe of small-particle dynamics in 
hydroxylated amorphous silica, 5:32595 
HYGAS PROCESS/PI NTS 
Environmental assessment of HYGAS Pilot Plant streams, 5:31531 
(CONF-800602—8) 


oS char and semicoke 


I-BEAM TYPE REACTORS/FIRST WALL 
First wall and cavity design studies for a light ion beam driven 
fusion reactor, 5:33123 (SAND—80-7001 
I-BEAM TYPE REACTORS/PLASMA INSTABILITY 
Electromagnetic instabilities in a focused ion beam propagating 
through a z-discharge plasma. Interim report, 3:38092 AD-A— 


076154) 
ICELAND/GEOTHERMAL FIELDS 
Field example of free surface testing, 5:32136 (SGP-TR—30) 
ICES/BRAYTON CYCLE POWER SYSTEMS 
Assessment of external combustion, Brayton-cycle engine 
Es oo in total and integrated energy systems, 5:32500 (ANL/ 
IDAHO 
See also RAFT RIVER VALLEY 
IDAHO/GEOTHERMAL RESOURCES 
Geothermal energy in Idaho: site data base and development 
status, 5:32065 (DOE/ET/28476—9) 
IDAHO/WIND POWER 
Wind energy resources atlas. Volume 1. Northwest region, 
5:32167 (PNL—3195- WERA-1) 
IDAHO ADVANCED TEST REACTOR 
See ATR REACTOR 
IDAHO CHEMICAL PROCESSING PLANT/RADIOACTIVE 
WASTE PROCESSING 
Flowsheet development work at the Idaho Chemical Processing 
plant for the partitioning of actinides from acidic nuclear waste, 


IDAHO NATIONAL ENGINEERING LABORATORY/ 
DECOMMISSIONING 
INEL waste cleanup, 5:31674 (CONF-791234—7) 
IDAHO NATIONAL ENGINEERING LABORATORY/ 
DECONTAMINATION 
INEL waste cleanup, 5:31674 (CONF-791234—7) 


INCONEL ALLOYS/THERMODYNAMIC PROPERTIES 


IGT DEHYDRODESULFURIZATION PROCESS/ 
COMPARATIVE pty aap 
Status of chemical coal rocesses, 5:31546 (IS-M—275) 
ILLINOIS/GEOLOGICAL. SUR Ss 
Geologic studies of the New Albany Group 
Dennen un Black Sale) Soecses bebay -ebead Illinois to evaluate its Lig ee 
as a source o! en january 
1-March 31, 1, 1980 5. :31612 DOWET Dee —Tl) 


ILLINOIS/GEO 
= limestone oil and gas production in the Keenville field, 


Wayne County, Illinois, 5:31559 
ee HEAD HYDROELECTRIC POWER 


make summary: legal obstacles and incentives to the 
development of scale hydroelectric potential in the seven 
mid-western states, 5:31744 934—08 

Legal obstacles and incentives to the development of small scale 
en potential in Illinois, 5:31745 (DOE/RA/04934— 


_. analysis of legal obstacles and incentives to the 
development of low-head hydroelectric power in 
northeastern United States, 5:31740 (DOE/RA/04934—01) 
ILLINOIS/NATURAL GAS FIELDS 
Salem limestone oil and gas production in the Keenville field, 
Wayne County, Illinois, 5:31559 
ILLINOIS/OIL FIELDS 
Salem limestone oil and gas production in the Keenville field, 
Wayne County, Illinois, 5:31559 
—_— iat ng see pee ys Ly acta HEAT 
watering heating at the Iris es Film Processing 
Soe Se 5:32022 (CONF- 791239) 
IMMUNOGLOBULINS/ ANTIBODY FORMATION 
IgG-+ platelets in the marmoset: their induction, maintenance, and 
survival, 5:32851 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
INCINERATORS/MODIFICATIONS 
Cotton gin trash incinerator-air heat project, 5:32492 (P—500-80- 


018) 
INCINERATORS/PERFORMANCE 
Cotton gin trash incinerator-air heat project, 5:32492 (P—S00-80- 
018 


INCLUSIONS/MIGRATION 
Nuclear materials research progress reports for 1979, 5:32578 
(LBL— 11030) 
INCOLOY 800/CREEP 
Creep-fatigue effects in structural materials used in advanced 
nuclear power feoeumes systems, 5:32544 (CONF-800741—1) 
INCOLOY 800/FATIGUE 
Creep-fatigue affects b in structural materials used in advanced 
nuclear power generating systems, 5:32544 (CONF-800741—1) 
INCOLOY ALLOYS 
See also INCOLOY 800 
INCOLOY ALLOYS/CORROSION 
Corrosion of high Ni-Cr alloys and Type 304L stainless steel in 
HNOs-HF, 5:32577 (DP—1550) 
INCONEL 625/CORROSION 
Corrosion of high Ni-Cr alloys and Type 304L stainless steel in 
HNOs-HF, 5:32577 (DP—1550) 
INCONEL 671/CORROSION 
Corrosion of high Ni-Cr alloys and Type 304L stainless steel in 
HNOs-HF, 5:32577 (DP—1550) 
INCONEL 706/THERMODYNAMIC PROPERTIES 
Thermophysical re rties of selected wear-resistant alloys, 
5:32559 (HEDL-TME—79-6) 
INCONEL 718/FATIGUE 
Mechanical properties test data for structural materials. 
Semiannual progress report for period ending July 31, 1980, 
5:32545 (DOE D/0i1570—T10) 
INCONEL 718/FRACTURE PROPERTIES 
Fractography of hydrogen-embrittled iron-chromium-nickel 
alloys, 5:32546 (DP-MS—80-19) 
INCONEL 718/PHYSICAL RADIATION EFFECTS 
FFTF irradiation of fracture mechanics specimens for out-of-core 
structures, 5:32249 (HEDL-TC—1213) 
INCONEL 718/ THERMODYNAMIC PROPERTIES 
Thermophysical properties of selected wear-resistant alloys, 
5:32559 (HEDL-TME—79-6) 
INCONEL ALLOYS 
See also INCONEL 625 
INCONEL 706 
INCONEL 718 
INCONEL ALLOYS/CORROSION 
Corrosion of high Ni-Cr alloys and Type 304L stainless steel in 
HNOs-HF, 5:32577 (DP—1550) 
INCONEL ALLOYS/THERMODYNAMIC PROPERTIES 
Thermophysical properties of selected wear-resistant alloys, 
5:32559 (HEDL-TME— 79-6) 





INDIA/ENERGY CONSUMPTION 


INDIA/ENERGY CONSUMPTION 
India’s energy needs and areas of international cooperation, 
5:32377 (CONF-800380—) 

INDIA/ENERGY DEMAND 

India’s energy needs, ' — (CONF-800380—) 
INDIA/ENERGY PO 

India’s energy needs, ro 32398 (CONF-800380—) 
INDIA/ENERGY SOURCE DEVELOPMENT 

Energy and development, 5:32374 (CONF-800380—) 
INDIA/ENERGY SOURCES 

India’s energy needs and areas of international cooperation, 

5:32377 (CONF-800380—) 
INDIA/NATURAL GAS DEPOSITS 
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photon dissociation for isotope separation, 5:31719 
LASER RADIATION/BIOLOGICAL EFFECTS 
Effects of carbon dioxide laser radiation on bone. an initial report, 
5:32883 (AD-A—076323) 
LASER SPECTROSCOPY 
Some laser techniques for chemical detection, 5:32641 (LA-UR— 
80-2076 
LASER TARGETS 
™~_ pellets and optical systems for inertially confined fusion, 
3312 


33127 
LASER TARGETS/ABLATION 
Beam nonuniformity effects on laser ablatively accelerated targets, 
5:33120 (NRL-MR—4309) 


LEAD 204/ENERGY-LEVEL TRANSITIONS 


LASER TARGETS/COMPRESSION 
of polymer-coated laser-fusion targets to ten times 
iquid DT density, 5:33125 
LASER TARGETS/DESIGN 
23 = laser fusion target material design considerations, 
LASER TARGETS/FABRICATION 
Fabrication of glass sphere laser fusion targets, 5:31715 
laser fusion heres, 5:31716 


Between-cycle laser system for depressurization and resealing of 
modified nuclear fuel assemblies Alay F 5: ge 
LASER-PRO) PLASMA/LASER IMPLOSI 


Compression of po! Deere | ar he eng ts oy ta 
uid DT pod en 5:33125 
LASER-PRODUCED PLASMA/PLASMA DIAGNOSTICS 
Spectra of Mo XIII—XVIII from a laser-produced plasma and a 
low-inductance vacuum 5:33076 
LASER-PRODUCED PLAS: PLASMA EXPANSION 
XUV aluminum spectra of laser-produced plasmas, 5:33078 (NRL- 


Report—8416) 
LASER-PRODUCED PLASMA/RESONANCE ABSORPTION 


Ex; tal test of resonant ee theory. Final report, 
january 1, 1978-December 31, 1 5:33096 (COO—4631-11) 
LASER-PRODUCED PLASMA/ULTRAVIOLET 
RADIATION 
XUV aluminum spectra of laser-produced plasmas, 5:33078 (NRL- 
Report—8416) 


See also CARBON DIOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
FREE ELECTRON LASERS 
GAS LASERS 
NEODYMIUM LASERS 


LASERS/BIBLIOGRAPHIES 
Bibliography of soviet laser developments, number 38, 
November—December 1978, 5: 30689 (AD-A—075784) 
LASERS/MEASURING INSTRUMENTS 
Laser surface finish gauge, 5:32748 (Y/DX—139) 
LASERS/NUCLEAR PUMPING 
Nuclear studies of a uranium metal-metal excimer nuclear laser/ 
reactor with nuclear light bulb design. Technical report, 5:32263 
(AD-A—075968) 
LASERS/ROUGHNESS 
Laser ee finish gauge, 5:32748 (Y/DX—139) 
LATTICE D 
See CR YSTAL D DEFECTS 
LAWRENCE LIVERMORE LABORATORY/RESEARCH 
PROGRAMS 
E-Divisionn activities report, 5:32949 (UCID—17271-80) 
LEAD/ABSORPTION SPECTROSCOPY 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, ee 
1976-July 1977. Volume III. Pilot plant development work. 
6, 5:31480 (DOE/ET/10104—T2) 
LEAD/ECOLOGICAL CONCENTRATION 
Variability of the concentrations of seventeen trace elements in the 
— and liver of a single striped bass, Morone saxatilis, 
5:32878 
LEAD/HADRON REACTIONS 
Low p/sub T/ inclusive production in hadron-nucleus collisions 
(100 GeV/c), 5:32998 (BNL—28166) 
LEAD/MUONIC ATOMS 
Muonic isomer shift of the first excited 2* state in *Pb, 5:33022 
LEAD/THERMAL EXPANSION 
Thermal expansion of molten tin, lead, and aluminum to 1300°K, 
5:32575 
LEAD 200/E2-TRANSITIONS 
Quadrupole moments of the 12* states in ?*Pb and ®° Pb, 5:33020 
(ANL/PHY—79-4) 
LEAD 200/HIGH SPIN STATES 
Quadrupole moments of the 12* states in ?°*Pb and ® Pb, 5:33020 
(ANL/PHY—79-4) 
LEAD 202/BINDING ENERGY 
Stability of the nucleus at very high spin states; anomalous 
behaviour of the He-emission width, 5:33049 (ANL/PHY—79- 


4) 
LEAD 202/YRAST STATES 
Stability of the nucleus at very high spin states; anomalous 
behaviour of the He-emission width, 5:33049 (ANL/PHY—79- 
4 


) 
LEAD 204/ENERGY LEVELS 
204 Pb(n,n’y)”* Pb reaction, 5:33029 
LEAD 204/ENERGY-LEVEL TRANSITIONS 
204 Pb(n,n'y)”** Pb reaction, 5:33029 





LEAD 204/ISOMER SHIFT 


LEAD 204/ISOMER SHIFT 
Muonic isomer shift of the first excited 2* state in ?*Pb, 5:33022 
LEAD 204 TARGET/NEUTRON REACTIONS 
204 Pb(n,n’y)?** Pb reaction, 5:33029 
TRANSITIONS 
rupole moments of the 12* states in 9°*Pb and 2 Pb, 5:33020 
(ANL/PHY—79-4) 
LEAD 206/HIGH SPIN STATES 
oT moments of the 12* states in 7°*Pb and 7 Pb, 5:33020 
(ANL/PHY—79-4) 
LEAD 206 TARGET/TRITON arty to 
Cross section and analyzing power in the atp ) °° Pb(4- ) 
—_— (17 MeV, mechanism study), 5: 3302) (LA-UR—80- 
1 


LEAD 208 REACTIONS/INELASTIC SCATTERING 
High spin 134) in neutron rich rare earth nuclei, 5:33015 (ANL/ 
LEAD 208 TARGET/LITHIUM 6 REACTIONS 
Competition between decay modes of high-spin compound nuclei 
roduced in *Li-induced fusion (75 to 95 MeV), 5:33024 (ANL/ 
HY—79-4) 
Elastic and inelastic soemering of *Li at about 74 MeV and the 
folding model, 5:32975 
Multiplicity of K x rays emitted in (*Li,xn) reactions (75 to 95 
MeV), 5:33025 (ANL/PHY—79-4) 
LEAD FLUORIDES/IONIC CONDUCTIVITY 
My ers ta; of ion diffusion in PbF2, 5:32628 
ES/PACKAGING 
— battery packing for charged and dumped batteries, 
LEAST SQUARE FIT/ALGORITHMS 
Solution of large-scale sparse least squares problems using 
au stora, a pe 5: _— (ORNL/CSD—63) 
LEAVES/P 
Carbon dionide | nd and related properties in sections of the 
sue ing green maize leaf, 5:32856 
EMON? PR ROCESS/COMPARATIVE EVALUATIONS 
2 of chemical coal cleaning processes, 5:31546 (IS-M—275) 


See ELECTRON DIFFRACTION 
LEGUMINOSAE 
See also PISUM 
LEGUMINOSAE/LAND USE 
Technical paper on energy farming of desert species, 5:31831 
(CONF-800761—1) 
LEGUMINOSAE/SITE SELECTION 
Technical paper on energy farming of desert species, 5:31831 
(CONF-800761—1 
LIBRARIES/SOLAR AIR CONDITIONING 
Report on Project North Avenue branch library, North Avenue 
991239") Street, Richmond, Virginia, 5:31972 (CONF- 
LIBRARIES/SOLAR SPACE HEATING 
Report on Project North Avenue branch library, North Avenue 
ot a Street, Richmond, Virginia, 5:31972 (CONF- 
1239—) 
Troy-Miami County Public Library, 5:31958 (CONF-791239—) 
LIBRARIES/SOLAR WATER HEATING 
Report on Project North Avenue branch library, North Avenue 
191239") Street, Richmond, Virginia, 5:31972 (CONF- 
LIGHT BULB REACTORS/REACTOR PHYSICS 
Nuclear studies of a uranium metal-metal excimer nuclear laser/ 
reactor with nuclear light bulb design. Technical report, 5:32263 
(AD-A—075968) 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGHTING SYSTEMS/EFFICIENCY 
Data on lighting equipment necessary for development of efficiency 
standards, 5:32442 (P—400-80-008) 
LIGHTING SYSTEMS/ENERGY CONSUMPTION 
Conversion of the city of Sunnyvale streetlighting system to 
sodium vapor. Volume II. Appendix; comments, 5:32498 
Conversion of the city of Sunnyvale streetlighting system to 
sodium vapor. Volume I. Technical report, 5:3 39499 
LIGHTING SYSTEMS/SPECIFICATIONS 
Data on lighting equipment necessary for development of efficiency 
standards, 5:32442 (P—400-80-008) 
LIGHTNING/DETECTION 
LEW-II: a minicomputer controlled lightning early warning 
system, 5:32756 (SAND—80-1839C) 
LIGHTNING/HAZARDS 
LEW-II: a minicomputer controlled lightning early warning 
system, 5:32756 (SAND—80-1839C) 
G ‘CHEMICAL COMPOSITION 
Analysis af the inorganic constituents in American lignites, 


£:31 
LIGNITE/CHEMICAL PROPERTIES 
Western low-rank coal development analysis, 5:31539 
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LIGNITE/DISSOLUTION 
Dissolution of li oe in anhydrous liquid ammonia, 5:31508 
LIGNITE/MEETINGS 
179th national nace of the American Chemical Society. Vol. 
25, No. 1. Liquid fuels from coal; coal liquids upgrading; and 
utilization soe nee t and lignite, 5: 31493 
LIGNITE/MI 
Current research on the inorganic constituents in North Dakota 
lignites and some effects on utilization, 5:31522 
LIG HYSICAL PROPERTIES 
Western low-rank coal develo “77 a 5:31539 
LIGNITE/RESEARCH PR 
Western low-rank coal ailooment PER 5:31539 
LIGNITE/SOLUBILITY 
Dissolution of SAL in anhydrous liquid ammonia, 5:31508 


Pena: evs of limestone sulfation enhancement agents and their 
corrosion rates in FBCs. Annual report, October 1978- 
tember 1979, 5:31548 (ANL/CEN/FE—79-15) 
LIMESTONE/SORPTIVE PROPERTIES 
Investigation of limestone sulfation enhancement agents and their 
corrosion rates in rt, October 1978- 


. Annual re 
a og 1979, 5: 31548 (ANL/CI N/FE—79-15) 
/MATERIALS TESTING 


Composite materials for tokamak wall armor, limiters, and beam 
dump applications, 5:33145 
ene graphite limiter experiment, 5:33140 
Ai 


Cs 
See LINEAR ACCELERATORS 
ACCELERATORS 


See also FMIT LINAC 
LAMPF LINAC 
LINEAR ACCELERATORS/COLLIDING BEAMS 
Scaling of damping rings for colliding linac beam systems, 5:32718 
(SLAC-PUB—2537) 
LINEAR PROGRAMMIN 
Design and simulation of a recirculating bed reactor for coal 
hydrogasification. Final report, Part III. Linear programming 
— of hydrogasification strategies, 5:31474 —3031- 
5(Pt.3)) 
LIQUEFIED NATURAL GAS/FORECASTING 
Alaskan hydrocarbon supply model: methodology description, 
5:32403 (DOE/EIA_0103/22 ) 
LIQUEFIED PETROLEUM GASES/COMPARATIVE 
EVALUATIONS 
Laboratory investigation of the performance of a Holden e —_ 
a on liquified petroleum gas, 5:32520 (AD-A—076145) 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUIDS 
See also BLACK LIQUIDS 
Performance of hydroclones for removing particles from viscous 
liquids, 5:31489 (ORNL/TM—S5684) 
LITHIUM/CLATHRATES 
Electrochemical studies of lithium intercalation in titanium 
dichalcogenides, 5:32343 
LITHIUM/COMPATIBILITY 
Compatibility of molten salts with type 316 stainless steel and 
lithium, 5:32579 
LITHIUM/DIFFUSION 
Chemical diffusivity of lithium in Li/sub x/TaS2 and Li/sub x/ 
TiS: at 30°C, 5:32616 
LITHIUM/PION PLUS REACTIONS 
Study of pion absorption mechanisms (60 to 220 MeV), 5:32961 
(LA—8407-PR 
LITHIUM 6 REACTIONS/ELASTIC SCATTERING 
Elastic and inelastic scattering of *Li at about 74 MeV and the 
folding model, 5:32975 
LITHIUM 6 REACTIONS/FISSION 
Competition between decay modes of high-spin compound nuclei 
gad in *Li-induced fusion (75 to 95 MeV), 5:33024 (ANL/ 
—79-4) 
LITHIUM 6 REACTIONS/FUSION REACTIONS 
Competition between decay modes of high-spin compound nuclei 
produced in *Li-induced fusion (75 to 95 MeV), 5:33024 (ANL/ 
PHY—79-4) 
ae og of K x rays emitted in (®Li,xn) reactions (75 to 95 
), 5:33025 (ANL/PHY—79-4 
LITHIUM 6 REACTIONS/INELASTIC SCATTERING 
Elastic and inelastic —s of ®*Li at about 74 MeV and the 
folding model, 5:3297 
LITHIUM 6 REACT 1ONS/ PRECOMPOUND-NUCLEUS 
EMISSION 
Competition between decay modes of high-spin compound nuclei 
oat in *Li-induced fusion (75 to 95 MeV), 5:33024 (ANL/ 
—79-4) 
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LITHIUM 6 TARGET/PROTON REACTIONS 
Measurement of the polarization transfer coefficients D/sub t/ and 
A/sub t/’ at 800 MeV for the reactions 7H(p vector, n vector)X 
1H(p vector, n vector)X and *Be(p vector, n vector)X, 5:32957 
E/ER/02972—S) 
LITHIUM 7 TARGET/PROTON REACTIONS 
al matrix elements from 0°( p,n) cross section, 
LITHIUM 8/BETA-MINUS DECAY 
Beta-alpha angular correlations in mass 8, 5:32965 
LITHIUM CHLORIDES/COMPATIBILITY 
Compatibility of molten salts with type 316 stainless steel and 
lithium, 5:32579 
COMPOUNDS/IONIC CONDUCTIVITY 
Analysis of the alternating current properties of LISICON 
ceramics, 5:32624 
LITHIUM FLUORIDES/COMPATIBILITY 
Compatibility of molten salts with type 316 stainless steel and 
lithium, 5:32579 
LITHIUM FLUORIDES/IONIC CONDUCTIVITY 
Ionic conductivity in lithium oxide-fluoride glasses, 5:32599 
LITHIUM FLUORIDES/MECHANICAL PROPERTIES 
Development of fluorides for high power laser optics. Final 
report, 1 April 1978-31 March 1980, 5:33121 (NVO—1555- 5) 
LITHIUM FLUORIDES/OPTICAL PROPERTIES 
an of fluorides for high power laser optics. Final 
report, 1 April 1978-31 March 1980, 5:33121 (NVO—1555-5) 
LITHIUM FLUORIDES/SURFACES 
Thermomodulation of the Li K core excitons in LiF, 5:32615 
LITHIUM IONS/DIFFUSION 
Evaluation of cation distribution in Li/Na 8-alumina from first- 
order quadrupolar NMR spectra, 5:32620 
LITHIUM OXIDES/IONIC CONDUCTIVITY 
Ionic conductivity in lithium oxide-fluoride glasses, 5:32599 
LITHIUM-SULFUR BATTERIES/DESIGN 
Reference design of 100 MW-h lithium/iron sulfide battery system 
for utility load leveling, 5:32196 (ANL—80-19) 
LITHIUM-SULFUR BATTERIES/ECONOMIC ANALYSIS 
Reference design of 100 MW-h lithium/iron sulfide battery system 
for utility load leveling, 5:32196 (ANL—80-19) 
LITHIUM-SULFUR BATTERIES/STORAGE LIFE 
Research and development work on the self-discharge of cells 
with negative electrodes consisting of lithium and a lithium 
alloy, 5:32344 (BMFT-FB-T—80-031) 
LIVER/BIOMEDICAL RADIOGRAPHY 
Evaluation of hepatobiliary imaging by radionuclide scintigraphy, 
ultrasonography, and contrast cholangiography, 5:32846 
LIVER/RADIATION DOSES 
Radiation dosimetry of two new tellurium-123m-labeled adrenal- 
imaging agents: concise communication (Dose calculations 
based on rat biological data), 5:32844 
LIVER/RADIONUCLIDE KINETICS 
Manganese-52m, a new short-lived, generator-produced 
radionuclide: a potential tracer for positron tomography, 
5:32866 


LIVER/SCINTISCANNING 
Evaluation of hepatobiliary imaging by radionuclide scintigraphy, 
ultrasonography, and contrast cholangiography, 5:32846 
LIVER/ULTRASONOGRA PHY 
Evaluation of hepatobiliary imaging by radionuclide scintigraphy, 
ultrasonography, and contrast cholangiography, 5:32846 
LMFBR TYPE REACTORS 
See also CLINCH RIVER BREEDER REACTOR 
SNR-1 REACTOR 
LMFBR TYPE REACTORS/BREEDING BLANKETS 
MIT LMFBR Blanket Research Project. Quarterly progress 
report, January 1-March 31, 1980, 5:32232 (DOE/ET/37241— 
42 


LMFBR TYPE REACTORS/COLD TRAPS 
Cesium behavior and control in sodium systems, 5:32239 (HEDL- 
SA—1871-FP) 
Control of radioactive material transport in sodium-cooled 
reactors, 5:32245 (HEDL-SA—1988) 
Experiments on cold-trap regeneration by NaH decomposition, 
5:32225 (ANL—79-100) 
LMFBR TYPE REACTORS/CONTAINMENT BUILDINGS 
Aerosol measurement techniques and accuracy in the CSTF, 
5:32316 (HEDL-SA—1981-FP) 
Comparison of aerosol behavior during sodium fires in CSTF with 
the HAA-3B code, 5:32317 (HEDL-SA—1982-FP) 
Hydrogen permeation resistant layers for liquid metal reactors, 
5:32240 (HEDL-SA—1875-FP) 
LMFBR TYPE REACTORS/CONTROL ELEMENTS 
Advanced absorber assembly design for breeder reactors, 5:32283 
(HEDL-SA—1995-FP) 
LMFBR TYPE REACTORS/COOLANT CLEANUP SYSTEMS 
Cesium behavior and control in sodium systems, 5:32239 (HEDL- 
SA—1871-FP) 


LMFBR TYPE REACTORS/REACTOR KINETICS 


Control of radioactive material transport in sodium-cooled 
DL-SA—1988) 
- a in sodium-cooled nuclear reactors, 
LMFBR E REACTORS/FUEL ASSEMBLIES 
iquid-metal-cooled reactor (Patent), 5:32223 

L R TYPE REACTORS/FUEL CANS 

we We ae changes in mixed oxide fuel pins, 5:32247 

(HEDL-SA—2050-FP) 
Global stiffness of hex-can assembly in a uniform force field, 
5:32252 (LA—8451-MS) 

LMFBR TYPE REACTORS/FUEL CHANNELS 

Global stiffness of hex-can assembly in a uniform force field, 

5:32252 (LA—8451-MS) 

LMFBR E REACTORS/FUEL CYCLE 

Comparative assessment of nuclear fuel cycles. Light-water 

reactor once-through, classical fast breeder reactor, and 
symbiotic fast breeder reactor cycles, 5:32260 (LA—8291-MS) 
Pyrochemical coprocessing of uranium dioxide-plutonium dioxide 
LMFBR fuel by the salt transport method, 5:31656 

LMFBR TYPE REACTORS L PELLETS 

Automated fabrication of reactor fuel, 5:32246 (HEDL-SA—2049- 


FP) 
Preparation of carbide-type, advanced LMFBR fuel pellets for 
irradiation testing, 5:32250 (LA—8304-MS) 
LMFBR TYPE REACTORS/FUEL PINS 
Overview of the fast reactors fuels program, 5:32248 (HEDL- 
SA—2126-S-FP) 
LMFBR TYPE REACTORS/LOSS OF COOLANT 
HEDL W-1 SLSF experiment LOPI transient and boiling test 
results, 5:32318 (HEDL-SA—2012-FP) 
LMFBR TYPE REACTORS/LOSS OF FLOW 
Review of pertinent thermal-hydraulic data for LMFBR core 
natural circulation analyses, 5:32311 (CONF-800723—19) 
Theoretical investigations of the meltoff and resolidification 
pom of fuel claddings during accidents in liquid metal cooled 
‘ast breeder reactors, 5:32332 (DOE-tr—151) 
LMFBR TYPE REACTORS/MELTDOWN 
Computational methods for LMFBR whole-core accident 
analysis, 5:32323 (LA-UR—80-1459) 
Theoretical investigations of the meltoff and resolidification 
—— of fuel claddings during accidents i ~ liquid metal cooled 
t breeder reactors, 5:32332 E-tr—151 
LMFBR TYPE REACTORS/NUCLEAR FUELS 
Overview of the fast reactors fuels program, 5:32248 (HEDL- 
SA—2126-S-FP) 
LMFBR TYPE REACTORS/PIPES 
Design of a hot clamp for small diameter LMFBR piping, 5:32228 
CONF-800804—8 


( = 
Evaluation of clamp effects on LMFBR piping systems, 5:32227 
CONF-800804—2 


LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Control of radioactive material transport in sodium-cooled 
reactors, 5:32245 (HEDL-SA—1988) 
Deposition and removal of radioactive isotopes from LMFBR 
components, 5:32244 (HEDL-SA—1954) 
— sion joints for LMFBR, 5:32231 (DOE/CEA/BMFT—17) 
DL sodium vapor deposit experience, 5:32241 (HEDL-SA— 
HT 86EP) 
Radioactive material transport in sodium-cooled nuclear reactors, 
5:32238 (HEDL-SA— 1870) 
Silicon mass transfer in sodium loops and the resulting/thermal 
hydraulic effects, 5:32242 (HEDL-SA—1897-FP) 
LMFBR TYPE REACTORS/PUMPS 
Vertical pump with free floating check valve (Patent; LMFBR), 
2 


5:32256 
LMFBR TYPE REACTORS/REACTOR ACCIDENTS 
Aerosol measurement techniques and accuracy in the CSTF, 
5:32316 (HEDL-SA—1981-FP) 
Comparison of aerosol behavior during sodium fires in CSTF with 
the HAA-3B code, 5:32317 (HEDL-SA—1982-FP) 
Liquid metal reactions under postulated accident conditions for 
fission and fusion reactors, 5:32320 (HEDL-SA—2131-FP) 
LMFBR TYPE REACTORS/REACTOR CHARGING 
MACHINES 
Vibrating fuel grapple (Patent; LMFBR), 5:32224 
LMFBR TYPE REACTORS/REACTOR COMPONENTS 
Deposition and removal of radioactive isotopes from LMFBR 
components, 5:32244 (HEDL-SA— 1954) 
LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 
Computational methods for LMFBR whole-core accident 
analysis, 5:32323 (LA-UR—80-1459) 
LMFBR TYPE REACTORS/REACTOR CORES 
MIT LMFBR Blanket Research Project. Quarterly progress 
rt, January 1-March 31, 1980, 5:32232 (DOE/ET/37241— 


4 
LMFBR TYPE REACTORS/REACTOR KINETICS 
Processing ENDF/B-V uncertainty data into multigroup 
covariance matrices, 5:32253 (ORNL/TM—7221) 





LMFBR TYPE REACTORS/REACTOR MATERIALS 


LMFBR TYPE REACTORS/REACTOR MATERIALS | 
FFTF irradiation of fracture mechanics specimens for out-of-core 
structures, 5:32249 (HEDL-TC—1213) 
Qualification of tribological materials and coatings for use in 
sodium, 5:32243 (HEDL-SA—1941) 
LMFBR TYPE REACTORS/REACTOR VESSELS 
Closure head for a nuclear reactor (Patent; LMFBR), 5:32257 
LMFBR TYPE REACTORS/STEAM GENERATORS 
Inservice Oakey system development program, 5:32259 
(DOE/TIC—11233) 
LMFBR TYPE REACTORS/STEAM SYSTEMS 
Method and a; atus for thermal power generation (Patent; 
LMFBR), 5:322 
LMFBR TYPE REACTORS/TEST FACILITIES 
HEDL W-1 SLSF experiment LOPI transient and boiling test 
results, 5:32318 (HEDL-SA—2012-FP) 
LMFBR TYPE REACTORS/TRAPS 
Radioactive material transport in sodium-cooled nuclear reactors, 
oo (HEDL-SA—1870) 


See LIQUEFIED NATURAL GAS 
LOAD AGEMENT/CONSUMER PROTECTION 
bbe data communication between utility and customer, 
LOAD MANAGEMENT/CONTROL SYSTEMS 
Evaluation of load-management systems and devices: technical 
a ret TPS 78-807. Final report, June 1980, 5:32406 
PRI-EM—1423) 
LOAD MANAGEMENT/EVALUATION 
Evaluation of load-management systems and devices: technical 
lanning study TPS 78-807. Final report, June 1980, 5:32406 
PRI-EM—1423) 
LOAD MANAGEMENT/FORECASTING 
Research into load forecasting and distribution planning. Final 
report, 5:32405 (EPRI-EL—1198(Vol.1 
LOAD MANAGEMENT/RESEARCH PROGRAMS 
Research into load forecasting and distribution planning. Final 
report, 5:32405 (EPRI-EL—1198(Vol.1)) 
LOADING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
LOFT REACTOR/CLOSED-CYCLE COOLING SYSTEMS 
Dry cooling tower operating experience in the LOFT reactor, 
5:32288 (CONF-800804—4 
LOFT REACTOR/COOLING TOWERS 
Dry cooling tower operating experience in the LOFT reactor, 
5:32288 (CONF-800804—4) 
LOFT REACTOR/FAULT TREE ANALYSIS 
Response trees for detection, diagnosis, and treatment of 
emergency conditions at the LOFT facility, 5:32281 (DOE/ID/ 
01570—T6) 
LOFT REACTOR/FLOWMETERS 
Experimental data report for transient flow calibration facility 
tests [A101, [A102 and IA103, 5:32289 (EGG-L—0-00-80-114) 
LOFT REACTOR/FUEL PINS 
External attachment of titanium sheathed thermocouples to 
zirconium nuclear fuel rods for the LOFT reactor, 5:32286 
(CONF-800719—4) 
LOFT REACTOR/FUEL RODS 
Internal attachment of laser beam welded stainless steel sheathed 
thermocouples into stainless steel upper end caps in nuclear fuel 
rods for the LOFT Reactor, 5:32287 (CONF-800719—5) 
Primary report: the effect of externally mounted thermocouples 
on cladding temperature behavior during blowdown transients. 
Part II. Experimental procedure and data, 5:32306 (INEL-tr— 


51) 
LOFT REACTOR/REACTOR CONTROL SYSTEMS 

Response trees for detection, diagnosis, and treatment of 
emergency conditions at the LOFT facility, 5:32281 (DOE/ID/ 
01570—T6) 

LOFT REACTOR/THERMOCOUPLES 

External attachment of titanium sheathed thermocouples to 
zirconium nuclear fuel rods for the LOFT reactor, 5:32286 
(CONF-8007 19—4) 

Internal attachment of laser beam welded stainless steel sheathed 
thermocouples into stainless steel upper end caps in nuclear fuel 
rods for the LOFT Reactor, 5:32287 (CONF-800719—5) 

Primary report: the effect of externally mounted thermocouples 
on cladding temperature behavior during blowdown transients. 
Part II. Experimental procedure and data, 5:32306 (INEL-tr— 


51) 

LONG-LENS SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 

LONGWALL MINING/DESIGN 

Development and application of a computer modelling technique 

for assessment of the stability of underground mining layouts, 
5:31540 (ACIRL-PR—79-9) 

LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
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LOSS OF COOLANT/HEAT TRANSFER 

Ability of the TRAC-P1A computer program to predict 
blowdown, refill, and reflood phenomena during Semiscale 
Mod-1 experiments (PWR), 5:32312 (CONF-800909—1) 

HEDL W-1 SLSF experiment LOPI transient and boiling test 
results (LMFBR), 5:32318 (HEDL-SA—2012-FP) 

Physical model of lean suppression pressure oscillation 
phenomena: steam condensation in the light water reactor 
pressure suppression system (PSS), 5:32329 (UCRL—84151) 

RELAP4/MOD6 analysis of forced- and gravity-feed reflood 
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status, 5:32075 (DOE/RL/01049—T6) 
MONTANA/MINERALOGY 
Uranium in carbonatites: USA. Final report, 5:31625 (GJBX— 
147(80)) 
MONTANA/WIND POWER 
Wind energy resources atlas. Volume 1. Northwest region, 
5:32167 (PNL—3195-WERA-1) 
MONTMORILLONITE/SORPTIVE PROPERTIES 
Systematic study of metal ion sorption on selected geologic media. 
Annual report, October 1978-December 1979, 5:32782 (DOE/ 
BETC/OR—14) 
MORPHOLOGY/VARIATIONS 
Phenotypic and genotypic components of growth and 
reproduction in Typha latifolia: experimental studies in three 
contrasting marshes, 5:32777 (COO— 1599-173) 
MOTION DETECTION SYSTEMS/DATA ACQUISITION 
SYSTEMS 
Adaptive intrusion data system (AIDS) software routines, 5:31712 
(SAND—79-1702) 
MOTION DETECTION SYSTEMS/PERFORMANCE 
Adaptive intrusion data system (AIDS) software routines, 5:31712 
(SAND—79-1702) 
MUNICIPAL WASTES/ANAEROBIC DIGESTION 
Characterization and environmental studies of Pompano Beach 
anaerobic digestion facility. Semi-annual report, 5:32505 (DOE/ 
EV/10133—T1) 
MUNICIPAL WASTES/ENERGY RECOVERY 
Materials and energy from municipal waste, 5:32506 (OTA-M— 
93) 
Resource recovery: research development and demonstration 
plan, 5:32504 (DOE/CS/20178—01) 
MUNICIPAL WASTES/RECYCLING 
Materials and energy from municipal waste, 5:32506 (OTA-M— 
93) 
Resource recovery: research development and demonstration 
plan, 5:32504 (DOE/CS/20178—01) 
MUNICIPAL WASTES/WASTE DISPOSAL 
Characterization and environmental studies of Pompano Beach 
anaerobic digestion facility. Semi-annual report, 5:32505 (DOE/ 
EV/10133—T1) 
Materials and energy from municipal waste, 5:32506 (OTA-M— 
93) 
MUON PAIRS/PAIR PRODUCTION 
Problem of R in e* e~ annihilation, 5:32926 
MUON REACTIONS/CAPTURE 
Comments on two tests of partial conservation of axial vector 
current in *He, 5:32956 
MUON REACTIONS/FISSION 
Muon-induced fission as a probe for fission dynamics, 5:33033 
MUONIC ATOMS/E2-TRANSITIONS 
Muonic isomer shift of the first excited 2* state in °**Pb, 5:33022 
MUONIC ATOMS/X-RAY SPECTRA 
Muonic isomer shift of the first excited 2* state in ?*Pb, 5:33022 


NATURAL GAS/DEMAND FACTORS 


MUON-PROTON INTERACTIONS/ANGULAR DISTRIBUTION 
Transverse momentum and angular distributions of hadrons in 
— scattering and tests of quantum chromodynamics, 
MUON-PROTON INTERACTIONS/TRANSVERSE 
MOMENTUM 
Transverse momentum and angular distributions of hadrons in 
—— scattering and tests of quantum chromodynamics, 
291 
MUONS/SPIN ORIENTATION 
Experimental constraints on models of CP violations, 5:32917 
(BNL 281 19) 
MUONS/WAVE FUNCTIONS 
Muon-induced fission as a probe for fission dynamics, 5:33033 
MUSEUMS 
See EDUCATIONAL FACILITIES 
MUSSELS 
See MOLLUSCS 
MUTANTS/RADIOSENSITIVITY 
Effect of the uvrD mutation on excision repair, 5:32859 
MYOCARDIUM/POSITRON COMP MOGRAPHY 
Manganese-52m, a new short-lived, generator-produced 
radionuclide: a potential tracer for positron tomography, 


5:32866 
MYOCARDIUM/RADIONUCLIDE KINETICS 
Manganese-52m, a new short-lived, generator-produced 
radionuclide: a potential tracer for positron tomography, 
5:32866 
Myocardial positron tomography with manganese-52m, 5:32847 


NAPHTHA/CATALYTIC REFORMING 

High severity reforming (Patent), 5:31575 

APHTHALENE/GAS CHROMATOGRAPHY 

Gas chromatography with detection by laser excited resonance 

enhanced 2-photon photoionization, 5:32636 
NAPHTHALENE/PHOTOIONIZATION 
Gas chromatography with detection by laser excited resonance 
enhanced 2-photon photoionization, 5:32636 
NASA 
(National Aeronautics and Space Administration.) 
NASA/AIRCRAFT 

Look at NASA's Aircraft Energy-Efficiency Program, 5:32466 

(PSAD—80-50) 
NASA/WASTE MANAGEMENT 
Vascular plants for water pollution control and renewable sources 
of energy, 5:31851 
NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
NATURAL GAS/ALLOCATIONS 

Draft environmental impact statement for review and 
establishment of natural gas curtailment priorities, 5:31608 
(DOE/EIS—0065) 

Energy data report: natural gas deliveries and curtailments to end- 
use customers and potential needs for additional alternate fuels: 
1979-1980 heating season (November-March), 5:31607 (DOE/ 
EIA—0150(79)(80)) 

NATURAL GAS/CHEMICAL COMPOSITION 

Investigation and evaluation of geopressured-geothermal wells. 
Final report: Beulah Simon No. 2 Well, Vermilion Parish, 
Louisiana. Volume II. Analytical data, 5:32129 (DOE/ET/ 
28460—3(Vol.2)) 

NATURAL GAS/CLEANING 
Gas conditioning conference, 5:31606 
NATURAL GAS/CONSUMPTION RATES 

California energy flow in 1978 (Comparison with Cal., 1977 and 

US, 1978), 5:32415 (UCID—18760) 
NATURAL GAS/DATA COMPILATION 

Annual report to Congress. Volume 2. Data, 5:32400 (DOE/ 
EIA—0173(79)/2) 

NATURAL GAS/DEHYDRATION 

Gas conditioning conference, 5:31606 

NATURAL GAS/DEMAND 

Energy data report: natural gas deliveries and curtailments to end- 
use customers and potential needs for additional alternate fuels: 
1979-1980 heating season (November-March), 5:31607 (DOE/ 
EIA —0150(79)(80)) 

NATURAL GAS/DEMAND FACTORS 
Independent staff ener oa forecast for consideration in the 
roceedings on the Third Biennial Report (For period 1980- 
000), 5: 33394 (P—102-80-010) 





NATURAL GAS/DENITRIFICATION 


NATURAL GAS/DENITRIFICATION 
Gas conditioning conference, 5:31606 
NATURAL GAS/DESULFURIZATION 
Gas conditioning conference, 5:31606 
NATURAL GAS/ENERGY ae Lireeaed 
Analytical framework for evaluating energy and capacity 
shortages. Final report, 5:32393 (EPRI- a 1215(Vol. 2)) 
NATURAL GAS/ENERGY SOURCE DEVELOPMENT 
Quarterly report. First quarter 1979, 5:31452 (DOE/EIA—0008/ 
1(79)) 
Unconventional sources of 5:31589 
NATURAL GAS/FORECASTING 
Alaskan hydrocarbon supply model: methodology description, 
5:32403 (DOE/EIA—0103/22) 
NATURAL GAS/INVENTORIES 
Quarterly report. First quarter 1979, 5:31452 (DOE/EIA—0008/ 


1(79)) 
NATURAL GAS/MEETINGS 
Gas conditioning conference, 5:31606 
NATURAL GAS/PRODUCTION 
Salem limestone oil and gas production in the Keenville field, 
Wayne County, Illinois, 5:31559 
Unconventional ered symposium, 5:31588 
NATURAL GAS/RESERVES 
oo report. First quarter 1979, 5:31452 (DOE/EIA—0008/ 
1 
Aen gS cy Vege eles gl 
cy study. Volume eral pipeline regulation, 
s:31877 (DOE/EIA—0201/1 1) 
NATURAL GAS/USES 
MNP.  Ss0cz) its contribution to energy conservation, 5:32455 


NATURAL GAP APPLIANCES 
See GAS APPLIANCES 
NATURAL GAS DEPOSITS 
Unconventional sources of gas, 5:31589 
NATURAL GAS DEPOSITS/EXPLORATION 
Natural from tight siltstones in the Catskill clastic wedge in 
West Virginia, 5:31594 
Perspective on Devonian shale gas exploration, 5:31593 
Unconventional exploration for natural fractures, 5:31595 
NATURAL GAS DEPOSITS/GEOPRESSURED SYSTEMS 
Potential methods for methane extraction from geopressured brine 
at high temperature and pressure, 5:31597 (UCRI_ 4064) 
NATURAL GAS DEPOSITS/OFFSHORE SITES 
Offshore oil: an overview, 5:31557 (UT/CES-PS—11) 
NATURAL GAS DEPOSITS/RESOURCE ASSESSMENT 
Offshore oil: an overview, 5:31557 (UT/CES-PS—11) 
NATURAL GAS INDUSTRY/POLITICAL ASPECTS 
Petroleum and politics: the Texas Railroad Commission, 5:31586 
(UT/CES- ) 
NATURAL GAS WELLS/ACIDIZATION 
Well stimulation by two-phase flow (Patent), 5:31605 
NATURAL GAS WELLS/FLOW MODELS 
a Na interference data in unconventional gas reservoirs, 


5:31 
NATURAL GAS WELLS/FLOW RATE 
Test results of stimulated wells in Devonian shales, 5:31601 
NATURAL GAS WELLS/HYDRAULIC FRACTURING 
Finite element model simulations associated with hydraulic 
fracturing, 5:31611 
NATURAL GAS WELLS/PRODUCTION 
——— interference data in unconventional gas reservoirs, 
NATURAL GAS WELLS/SIMULATION 
Test results of stimulated wells in Devonian shales, 5:31601 
NATURAL 
(Use for geothermal steam that contains incondensible gases (typically 
CO, and H2S) with minor amounts of other gases.) 
NATURAL STEAM/CHEMICAL COMPOSITION 
Downhole measurements and fluid chemistry of a castle rock 
steam well, The Geysers, Lake County, California, 5:32097 
(SGP-TR—30) 
ag hee STEAM/PRESSURE GRADIENTS 
ey of saturated steam, 5:32081 (SGP-TR—30) 
NATURAL STEAM/VAPOR CONDENSATION 
Downhole measurements and fluid chemistry of a castle rock 
steam well, The Geysers, Lake County, California, 5:32097 
SGP-TR—30 
NA RESER /HYDROLOGY 
Geoh sadine A tae of earns National Monument, New Mexico, 


5:32884 ( 
EA POWER TRANSMISSION LINES 
Fine environmental impact statement. Nebraska public wer 
district: 329 miles of 345-KV transmission facilities, 5:32821 
NEGATIVE IONS 
See ANIONS 
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NEODYMIUM/SOLVENT EXTRACTION 
Chemically based synergic solvent extraction model for the system 
Nd(NOs)s-HDEHP-TBP-benzene, 5:32644 (IS-M—281) 
NEODYMIUM 148 TARGET/OXYGEN 16 REACTIONS 
Linear polarization for continuum y-rays (**°Ce, **Nd + '*O, 76 
to 89 MeV), 5:32995 (ANL/PHY—79-4) 
NEODYMIUM 152/ENERGY LEVELS 
Nuclear data sheets for A= 152, 5:33017 
NEODYMIUM 152/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 152, 5:33017 
NEODYMIUM LASERS/PERFORMANCE 
Evaluation of Nd-glass laser systems for incoherent Thomson 
scattering ostics of low density plasmas, 5:33077 
NEON/ATOM-A’ IM COLLISIONS 
Kinetics of growth and decay of excited rare gas atoms and 
molecules in the pulse radiolysis of pure rare gases and of 
mixtures of rare gases with molecular et ie equate 
Technical progress report, 5:32665 R/01116—33) 
NEON/ION MOBILITY- 
Symmetry p ies of the transport coefficients of charged 


ae in materials, 5:32652 
N/RADIOLYSIS 


Kinetics of growth and decay of excited rare gas atoms and 
molecules in the pulse radiolysis of pure rare gases and of 
mixtures of rare gases with molecular quenching agents. 
Technical a = od E/ER/01116—33) 

NEON 21/ENERC Y- 


Statistical methods for lnctoding A forces in large system 
calculations, 5:33043 (UCID—18740) 
NEONATES/CORRELATIONS 
Relationship between egg size and naupliar size in the calanoid 
copepod tomus clavipes Schacht, 5:32854 
NEONATES/SENSITIVITY 
Audiogenic seizures and cochlear damage in rats after perinatal 
antithyroid treatment, 5:32852 
NEONATES/VIABILITY 
Relationship between egg size and naupliar size in the calanoid 
copepod Diaptomus clavipes Schacht, 5:32854 
NEPTUNIUM 237/ISOTOPE PRODUCTION 
Recovery of by-product actinides from power reactor fuels and 
production of heat source isotopes, 5:31688 
UM 237 TARGET/NEUTRON REACTIONS 
Study of calculated and measured time dependent delayed neutron 
yields, 5:33038 (UCRL—52945) 
NEPTUNIUM IONS/ENERGY-LEVEL TRANSITIONS 
Phonon-induced relaxation in excited optical states of trivalent 
neptunium in LaCls, 5:32612 
NERVE CELLS/CELL CULTURES 
Preparation of separate astroglial and oligodendroglial cell 
cultures from rat cerebral tissue, 5:32833 
NERVOUS SYSTEM/PATHOLOGICAL CHANGES 
Audiogenic seizures and cochlear damage in rats after perinatal 
antithyroid treatment, $:32852 
NEURONS 
See NERVE CELLS 
NEUTRAL BEAM SOURCES 
See also TION SOURCES 
NEUTRAL BEAM SOURCES/COMMERCIALIZATION 
Neutral beam source commercialization study. Final report, 
5:33115 (LBL—11261) 
NEUTRAL BEAM SOURCES/DESIGN 
Advanced, high energy neutral beam injector, 5:33113 (BNL— 


28076) 
NEUTRAL BEAM SOURCES/ELECTRICAL INSULATORS 
Development of large rectangular ceramic insulators for ion 
accelerators for the neutral-beam program, 5:33142 
NEUTRAL BEAM SOURCES/RESEARCH PROGRAMS 
BNL neutral beam development group. Progress report, FY 1979, 
5:33114 (BNL—S51193) 
NEUTRON DETECTION/SOLID SCINTILLATION 
DETECTO 


—— neutron detectors with pulse shape discrimination, 
5:32735 
NEUTRON DOSIMETRY 
Passive neutron dosimetry on cruise missile tests, 5:32730 
(SAND—80-0637C) 
NEUTRON RADIOGRAPHY 
ae asa cae testing apparatus and method (Patent), 
NEUTRON REACTIONS/CAPTURE 
"A ane reaction (5.6 to 14.0 MeV), 5:32971 (DOE/ 
He(n.y) He cities $:32959 (DOE/TIC—11133) 
Absolute r.eutron capture yield calibration, 5:33030 
Calculation of neutron cross sections on excited targets (1 keV to 
20 MeV), 5:32979 (LA—8418-PR) 
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NEUTRON REACTIONS/CHARGE-EXCHANGE 
REACTIONS 
Calculation of neutron cross sections on excited targets (1 keV to 
20 MeV), 5:32979 (LA—8418-PR 
NEUTRON REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Calculation of neutron cross sections on excited targets (1 keV to 
20 MeV), 5:32979 (LA—8418-PR) 
NEUTRON REACTIONS/CROSS SECTIONS 
Measured and evaluated neutron cross sections of elemental 
bismuth (1 to 14 MeV), 5:33023 (ANL/NDM—S51) 
NEUTRON REACTIONS/ELASTIC SCATTERING 
Analyzing power for *°Ca(n,n) at 10 to 14 MeV, 5:32978 (DOE/ 
TIC—11133) 
Elastic and inelastic scattering of 7- to 14-MeV neutron from *Li 
and ‘Li (Optical-model analysis), 5:32966 (DOE/TIC—11133) 
Elastic scattering of 8-, 10-, and 12-MeV neutrons from **Fe and 
*Cu (Optical-model analysis), 5:32977 (DOE/TIC—11133) 
Nonelastic-scattering cross sections of elemental nickel (1.3 to 4.5 
MeV), 5:32982 (ANL/NDM—S54) 
Scattering of polarized neutrons ond *Be (9.0 to 15.0 MeV), 
5:32967 (DOE/TIC—11133) 
NEUTRON REACTIONS/FAST FISSION 
Delayed neutron data and calculations, 5:33031 (LA—8298-PR) 
Steady-state transfer tables for delayed photons from fission, 
5:33032 (LA—8418-PR) 
NEUTRON REACTIONS/FISSION 
Study of calculated and measured time dependent delayed neutron 
ields, 5:33038 (UCRL—52945) 
NEUTRON REACTIONS/INELASTIC SCATTERING 
24 Pb(n,n'y)***Pb reaction, 5:33029 
Neutron scattering studies in thorium and uranium. Progress 
report, 1 September 1979-30 June 1980 (Dept. of Physics and 
Applied Physics, Univ. of Lowell, Massachusetts), 5:33037 
(DOE/ER/10344—2) 
NEUTRON REACTIONS/KNOCK-OUT REACTIONS 
Calculation of neutron cross sections on excited targets (1 keV to 
20 MeV), 5:32979 (LA—8418-PR) 
NEUTRON REACTIONS/THERMAL FISSION 
Steady-state transfer tables for delayed photons from fission, 
5:33032 (LA-—8418-PR) 
NEUTRON REACTIONS/TOTAL CROSS SECTIONS 
Elastic and inelastic scattering of 7- to 14-MeV neutron from *Li 
and ’Li (Optical-model analysis), 5:32966 (DOE/TIC—11133) 
Neutron total cross section for tritium, 5:32962 
Nonelastic-scattering cross sections of elemental nickel (1.3 to 4.5 
MeV), 5:32982 (ANL/NDM—S54) 
NEUTRON SOURCES 
(Excludes reactors even when used as neutron sources.) 
NEUTRON SOURCES/ELECTRICAL INSULATORS 
Failure analysis of glass-ceramic insulators of shock tested vacuum 
(neutron) tubes, 5:31721 (GEPP-TIS—S08) 
NEUTRON SOURCES/NUCLEAR REACTION YIELD 
Neutron source investigations in support of the cross section 
program at the Argonne Fast-Neutron Generator, 5:32720 
(ANL/NDM-—S3) 
NEUTRON TRANSPORT/COMPUTER CODES 
Experience with TRIPOLI at ORNL, 5:33054 (DOE/TIC— 
11234) 
NEUTRON TRANSPORT THEORY 
Range calculations using multigroup transport methods, 5:33134 
NEUTRON TRANSPORT THEORY/RESEARCH 
PROGRAMS 
Transport and reactor theory. Progress report January 1-March 
31, 1980, 5:32266 (LA—8380-PR) 
NEUTRONS 
See also FAST NEUTRONS 
NEUTRONS/ABSORPTION 
Anomalous flight time of neutrons through diffracting crystals, 


5:33055 
NEUTRONS/ELECTRIC DIPOLE MOMENTS 
CP violation in gauge theories and the electric dipole moment of 
the neutron, 5:32927 
NEUTRONS/PRODUCTION 
Passive neutron dosimetry on cruise missile tests, 5:32730 
(SAND—80-0637C) 
NEVADA/GEOLOGICAL SURVEYS 
Reconnaissance geologic map of the northern Kawich and 
—-> Reveille ranges, Nye County, Nevada, 5:32787 (LA— 
90-M 
NEVADA/GEOLOGY 
Analysis of thermal data from drill holes UE2Sa-3 and UE2Sa-1, 
Calico Hills and Yucca Mountain, Nevada Test Site, 5:32096 
(USGS-OFR—80-826) 
NEVADA/GEOTHERMAL WELLS 
Recent reservoir engineeri — at Brady Hot Springs, 
Nevada, 5:32142 (SGP- TR—30 


NICKEL/MATERIALS RECOVERY 


NEVADA/HEAT FLOW 
Analysis of thermal data from drill holes UE25a-3 and UE2S5a-1, 
Calico Hills and Yucca Mountain, Nevada Test Site, 5:32096 
(USGS-OFR—80-826) 
Ne’ Sees SPRINGS 


Recent reserv developments at Brady Hot Springs, 
Nevada, 5:3 ps 32142 Sor. Th 30) 


See NORTH ATLANTIC REGION 
HAMPSHIRE/LOW-HEAD HYDROELECTRIC POWER 


PLANTS 
Legal obstacles and incentives to the develo, pe ene 
Osea) oot power in New Hampshire, 5:31748 (DOE/RA/ 
1 


ee ee eee ae Dee 


it of low-head hydroelectric 
"developmen northeastern United States, 5:31740 (DOR/RA/04954—01) 
NEW JERSEY/LOW-HEAD HYDROELECTRIC POWER 


—Z summary: legal obstacles and incentives to small-scale 
hydroelectric 


it in the six middle atlantic states, 

x 31743 (DO) 934—06) 
Legal obstacles and incentives to the development of small scale 

Obenio” power in New Jersey, 5:31751 (DOE/RA/ 
Biya ed nae legal obstacles and aS to the 

elopment o! head hydroelectric 

northeastern United States, 5:31740 (DOE RA.04954—-01) 

Summary of the Mid-Atlantic conference on small-scale 
in the Mid-Atlantic states: resolution of the barriers 


h 
impeding is t, $:31742 (DOE/RA/04934—04) 
NEW MEXICO/G: Y 
Uranium h hemical and stream sediment reconnaissance 


ydrogeoc: 
of the Shiprock NTMS quadrangle, New Mexico/Arizona, 
incl concentrations of forty-two additional elements, 
5:31622 (GIBX—143(80)) 
NEW MEXICO/INSOLATION 
Solar energy research at LASL. Progress report, April 1- 
September 30, 1979, 5:31998 (LA—8283-PR) 
NEW MEXICO/MAGNETOTELLURIC SURVEYS 
Magnetotelluric/audiomagnetotelluric study of the Zuni Hot Dry 
Rock Geothermal Prospect, New Mexico, 5:32093 (LA-UR— 


80-1486) 
NEW MEXICO/POWER TRANSMISSION LINES 

Draft environmental im statement. Ojo-Taos, New Mexico, 
345-KV transmission line and related terminal facilities, 5:32201 

NEW MEXICO/WATER QUALITY 

Water quality in the vicinity of Fenton Hill, 1979. Progress report, 
5:32806 (LA—8424-PR) 

NEW YORK/ENERGY DEMAND 

New York State energy-analytic information system: first-stage 
implementation, 5:32364 (BNL—51138) 

NEW YORK/ENERGY POLICY 

New York State energy-analytic information system: first-stage 

implementation, 5:32364 (BNL—51138) 
NEW YORK/ENERGY SUPPLIES 

New York State energy-analytic information system: first-stage 
implementation, 5:32364 (BNL—51138) 

NEW YORK/LOW-HEAD HYDROELECTRIC POWER 

PLANTS 

Executive summary: legal obstacles and incentives to small-scale 
hydroelectric dev t in the six middle atlantic states, 
5:31743 (DO 934—06) 

Legal obstacles and incentives to the development of small scale 
hydroelectric power in New York, 5:31750 (DOE/RA/04934— 
14) 

Preliminary analysis of legal obstacles and incentives to the 
development of low-head hydroelectric power in the 
northeastern United States, 5:31740 (DO 934—01) 

eres of the Mid-Atlantic conference on small-scale 

ydropower in the Mid-Atlantic states: resolution of the barriers 
its development, 5:31742 (DOE/RA/04934—04) 
NEW v YO NNEWABLE ENERGY SOURCES 
Estimates of the costs of renewable energy technologies for New 
York State, 5:31843 (NYSERDA—79-7) 
NICKEL/ACTIVATION ANALYSIS 
— Refined Coal ~— ey trace Jo. 7. 
development report No interim report No. Ae 
1976-July 1977. Volume III. Pilot plant development work. 
6, 5:31480 (DOE/ET/10104—T2) 
CKEL/ECOLOGICAL CONCENTRATION 

Variability of the concentrations of seventeen trace elements in the 

—— liver of a single striped bass, Morone saxatilis, 
NICKEL/MATERIALS RECOVERY 

Solvent extraction of cobalt from laterite-ammoniacal leach 

liquors, 5:32494 (BM-RI—8419) 





NICKEL/NEUTRON REACTIONS 


NICKEL/NEUTRON REACTIONS 
Nonelastic-scattering cross sections of elemental nickel (1.3 to 4.5 
MeV), 5:32982 (ANL/NDM—S54) 
NICKEL/TOXICITY 
Comparison of the toxicity of nickel to the developing eggs and 
larvae of carp (Cyprinus carpio), 5:32880 
NICKEL 58 TARGET/LITHIUM 6 REACTIONS 
Elastic and inelastic scattering of *Li at about 74 MeV and the 
folding model, 5:32975 
CKEL ALLOYS 


See also HASTELLOYS 
HAYNES ALLOYS 
NICKEL BASE ALLOYS 
NICKEL ALLOYS/CORROSION 
Corrosion of high Ni-Cr alloys and Type 304L stainless steel in 
HNOs-HF, 5:32577 (DP—1550) 
NICKEL ALLOYS/CREEP 
Fusion reactor materials, 5:33131 (ANL/FPP—79-3) 
NICKEL BASE ALLOYS 
See also COLMONOY 
INCONEL 671 
INCONEL ALLOYS 
TRIBALOY 700 
NICKEL BASE ALLOYS/CORROSION 
Laboratory corrosion studies in low- and high-salinity geobrines 
of the Imperial Valley, California, 5:32123 (BM-RI—8415) 
NICKEL BASE ALLOYS/FRACTURE PROPERTIES 
Fractography of hydrogen-embrittled iron-chromium-nickel 
alloys, 5:32546 (DP-MS—80-19) 
NICKEL BASE ALLOYS/MECHANICAL PROPERTIES 
Fossil energy materials needs assessment, 5:31476 (ORNL/TM— 
7232 


NICKEL-ZINC BATTERIES/ANODES 
Galvanostatic polarization of zinc microanodes in KOH 
electrolytes, 5:32346 (ANL/OEPM—80-1) 
NICOTIANA/BIOLOGICAL ADAPTATION 
Slow adaptive changes in urease levels of tobacco cells cultured 
on urea and other nitrogen sources, 5:32831 
NICOTIANA/HAPLOIDY 
Gene-enzyme telationships in somatic cells and their organismal 
derivatives in higher plants. Progress report, 5:32826 (DOE/ 
ET/04967—2 
NICOTIANA/MUTANTS 
Gene-enzyme telationships in somatic cells and their organismal 
ap in higher plants. Progress report, 5:32826 (DOE/ 
ET/04967—2) 
NICOTIANA/PLANT GROWTH 
Biological activities of indoleacetylamino acids and their use as 
auxins in tissue culture, 5:32830 
NICOTIANA/SENSITIVITY 
Biological activities of indoleacetylamino acids and their use as 
auxins in tissue culture, 5:32830 
NIMONIC PE16/PHYSICAL RADIATION EFFECTS 
Frank loop unfaulting mechanism in fcc metals during neutron 
irradiation, 5:32582 (HEDL-SA—2078) 
NIMONIC PE16/THERMODYNAMIC PROPERTIES 
Thermophysical properties of selected wear-resistant alloys, 
5:32559 (HEDL-TME—79-6) 
NIOBIUM/DEPOSITION 
New class of layered materials, 5:32527 
NIOBIUM/X-RAY FLUORESCENCE ANALYSIS 
Quality engineering and control. Semiannual progress report, 
November-December 1978, January-April 1979, 5:32632 
(RFP—2909) 
NIOBIUM 90/E1-TRANSITIONS 
Observation of giant particle-hole resonances in ® Zr( p,n)®°Nb, 
5:33000 


NIOBIUM ALLOYS 
See also NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/DEBYE TEMPERATURE 
Specific heat of high Tsub(c), A-15 Nbsub(0.75)Gasub(0.25), 
32567 


5: 
NIOBIUM ALLOYS/ELASTICITY 
Effect of hydrostatic pressure on the elastic constants of pure and 
hydrogenated single crystals of V and NbssTai7, 5:32549 
NIOBIUM ALLOYS/FABRICATION 
Metallurgy of continuous filamentary A15 superconductors, 
5:32522 (BNL—28150) 
NIOBIUM ALLOYS/SPECIFIC HEAT 
— = of high Tsub(c), A-15 Nbsub(0.75)Gasub(0.25), 
5:3256 
NIOBIUM BASE ALLOYS/SPECIFIC HEAT 
Heat capacity of amorphous and disordered Nb3Ge thin films, 
5:33062 (DOE/ER/01569— 148) 
NIOBIUM BASE ALLOYS/SUPERCONDUCTIVITY 
Heat capacity of amorphous and disordered Nb3Ge thin films, 
5:33062 (DOE/ER/01569—148) 
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NIOBIUM COMPOUNDS/ELECTRIC CONDUCTIVITY 
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5:32167 (PNL—3195-WERA-1) 
ORGANIC HALOGEN COMPOUNDS/REDUCTION 
Reactivity patterns of transition metal hydrides and alkyls, 5:32658 
(LBL— 10214) 
ORGANIC SOLVENTS/HYDROGENATION 
EDS coal liquefaction process development. Phase V. Monthly 
——— progress report, June 1-June 30, 1980, 5:31486 (FE— 
893-52) 
ORGANIC SOLVENTS/REVIEWS 
Actinide extractants: development, comparison, and future, 
5:32645 
ORNL-PCA REACTOR/REACTOR OPERATION 
Bulk shielding facility. Quarterly report, October-December 1979, 
5:32304 (ORNL/TM—7334) 
IMIUM ALLOYS/CRYSTAL STRUCTURE 
Crystal structure of zeta-Pu:9Os, a structure closely related to B- 
Pu, 5:32541 
OVARIES/RADIATION DOSES 
Radiation dosimetry of two new tellurium-123m-labeled adrenal- 
imaging agents: concise communication (Dose calculations 
based on rat biological data), 5:32844 
OXIRANS 
See EPOXIDES 
OXYGEN/ATOM-ATOM COLLISIONS 
Kinetics of growth and decay of excited rare gas atoms and 
molecules in the pulse radiolysis of pure rare copter es of 
mixtures “rf rare gases with molecular as ee es 
Technical rt, 5:32665 ( E/ER/O1N6—33) 
OXYGEN/CHE CAL REACTIONS 
Rate of pe oe oe of coal-derived pyrite in hot alkaline 
solution (MS Thesis; 50 references), 5:31454 (IS-T—905) 





OXYGEN/DIFFUSION 


OXYGEN/DIFFUSION 
Comparisor of the high temperature oxidation behavior of 
Zircaloy-4 and pure zirconium, 5:32576 (CONF-800834—1) 
OXYGEN/SELF-DIFFUSION 
Nuclear materials research progress reports for 1979, 5:32578 
(LBL—11030) 
OXYGEN 16 REACTIONS/DEEP INELASTIC HEAVY ION 
REACTIONS 
Gamme-ray spectroscopy of high-spin states in deep-inelastic 
reactions (96 MeV), 5:32976 (ANL/PHY—79-4) 
OXYGEN 16 REACTIONS/FUSION REACTIONS 
Linear polarization for continuum y-rays ('*°Ce, Nd + '%O, 76 
to 89 MeV), 5:32995 (ANL/PHY—79-4) 
OXYGEN 16 TARGET/NEUTRON REACTIONS 
Elastic and inelastic scattering of 7- to 14-MeV neutron from ®Li 
and ’Li (Optical-model analysis), 5:32966 (DOE/TIC—11133) 
OXYGEN 16 TARGET/PION MINUS REACTIONS 
Elastic and inelastic scattering of pions from oxygen-16, 5:32972 
(LA—8231-T) 
OXYGEN 16 TARGET/PION PLUS REACTIONS 
Elastic and inelastic scattering of pions from oxygen-16, 5:32972 
(LA—8231-T) 
OXYGEN 16 TARGET/PROTON REACTIONS 
Isospin forbidden T = 3/2 resonances, 5:32973 (DOE/TIC— 
11133) 


OXYGEN COMPOUNDS 
See also FERRITES 
OXYGEN COMPOUNDS/PHASE DIAGRAMS 
Pseudobinary Zircaloy-oxygen phase diagram, 5:32590 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 


P 


PACIFIC NORTHWEST REGION 
See also ALASKA 
IDAHO 
OREGON 
WASHINGTON 
PACIFIC NORTHWEST REGION/HYDROELECTRIC 
POWER PLANTS 
National Hydroelectric Power Resources Study. Preliminary 
inventory of hydropower resources. Volume 1. Pacific 
Northwest Region. Interim report, 5:31732 (AD-A—075962) 
PACIFIC NORTHWEST REGION/POWER DEMAND 
Electrical energy in the Pacific Northwest. Final report 1975- 
1995, 5:32186 (AD-A—075693) 
PACIFIC NORTHWEST REGION/POWER GENERATION 
Electrical energy in the Pacific Northwest. Final report 1975- 
1995, 5:32186 (AD-A—075693) 
PACKED BED/COMPRESSIBLE FLOW 
Divergent impulsive cross flow over packed columnar arrays, 
5:33126 
PALLADIUM 104 TARGET/PROTON REACTIONS 
Anomalous optical potential for sub-Coulomb barrier protons, 
5:32987 
PALLADIUM BASE ALLOYS/PHYSICAL RADIATION 
EFFECTS 


Formation of PdsW in proton irradiated palladium-rich Pd-W 
alloys, 5:32583 
PAPER INDUSTRY/ENERGY CONSERVATION 
Investigation of freeze concentration as a process for industrial - 
energy conservation in black liquor, acetic acid, and citrus juice 
applications. Final report, 5:32487 (DOE/CS/40034—T1) 
PARABOLIC REFLECTORS 
See also COMPOUND PARABOLIC CONCENTRATORS 
PARABOLIC REFLECTORS/CONCENTRATION RATIO 
Concentrating collectors, 5:32053 
PARABOLIC TROUGH COLLECTORS/CONTROL SYSTEMS 
Fluid temperature control for parabolic trough solar collectors, 
5:32050 (SAND—79-2006) 
PARABOLIC TROUGH COLLECTORS/SOLAR TRACKING 
Development of a microprocessor-based sun-tracking system for 
solar collectors, 5:32051 (SAND—79-2163) 
PARTHENOGENESIS 
See REPRODUCTION 
PARTICLE BEAM FUSION ACCELERATOR/BEAM 
TRANSPORT 
Self-magnetically insulated electron flow in vacuum transmission 
lines, 5:33122 (SAND—80-1358C) 
PARTICLE BEAMS/BEAM MONITORS 
Secondary-electron time pickoff for pulsed charged-particle 
beams, 5:32719 
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PARTICLE BEAMS/PULSE TECHNIQUES 
Secondary-electron time pickoff for pulsed charged-particle 
beams, 5:32719 
PARTICLES/DEPOSITION 
Model predictions and a summary of dry deposition velocity data, 
5:32767 (PNL-SA—7944) 
Respiratory trace deposition models. Final report, 5:32855 
(LMF—72 
PARTICLES/INHALATION 
Respiratory trace deposition models. Final report, 5:32855 
(LMF—72) 
PARTICLES/REMOVAL 
Performance of hydroclones for removing particles from viscous 
liquids, 5:31489 (ORNL/TM—5684) 
PARTON MODEL/PROTON-ANTIPROTON INTERACTIONS 
Parton description of soft p-barp annihilation, 5:32932 
PASSIVE HEAT GAIN 
See HEAT GAIN 
PASSIVE SOLAR COOLING SYSTEMS 
See also ROOF PONDS 
PASSIVE SOLAR COOLING SYSTEMS/CONTROL 
Impact of controls in passive solar heating and cooling of 
buildings, 5:31978 (DOE/AL/10891—T1) 
PASSIVE SOLAR COOLING SYSTEMS/DESIGN 
Descanso Gardens Guild exhibition and educational arboretum 
and community complex, 5:31914 (CONF-791239—) 
Solar gain: winners of the passive solar design competition, 
5:32018 
PASSIVE SOLAR COOLING SYSTEMS/FINANCIAL 
INCENTIVES 
Passive incentive requirements: a regional assessment, 5:31999 
(LA-UR—80-1913) 
PASSIVE SOLAR COOLING SYSTEMS/REGIONAL 
ANALYSIS 
Passive incentive requirements: a regional assessment, 5:31999 
(LA-UR—80-1913) 
PASSIVE SOLAR HEATING SYSTEMS 
See also ROOF PONDS 
TROMBE WALLS 
WATER WALLS 
PASSIVE SOLAR HEATING SYSTEMS/CONSTRUCTION 
Construction of the New Mexico Solar Energy Institute and 
ae of Engineering hybrid solar building, 5:31912 (CONF- 
791239—) 
PASSIVE SOLAR HEATING SYSTEMS/CONTROL 
Controlled integration of Trombe wall and direct gain in passive 
solar residences, 5:31979 (DOE/AL/10891—T1) 
Eliminating peak load auxiliary energy consumption in passive 
solar residences during winter, 5:31980 (DOE/AL/10891—T1) 
Impact of controls in passive solar heating and cooling of 
buildings, 5:31978 (DOE/AL/10891—T1) 
PASSIVE SOLAR HEATING SYSTEMS/CONTROL 
SYSTEMS 
Instrumentation for a passive and active solar heated animal 
control center, 5:31886 (CONF-791239—) 
PASSIVE SOLAR HEATING SYSTEMS/DATA 
ACQUISITION 
Performance data for passive systems. A proposed data format, 
5:32006 (SERI/TR—0924-1) 
PASSIVE SOLAR HEATING SYSTEMS/DESIGN 
Active/passive hybrid retrofit to the Ashland Community Foods 
Store of Ashland, Oregon, 5:31960 (CONF-791239—) 
Controlled integration of Trombe wall and direct gain in passive 
solar residences, 5:31979 (DOE/AL/10891—T1) 
Descanso Gardens Guild exhibition and educational arboretum 
and community complex, 5:31914 (CONF-791239—) 
Heating/daylighting prototype development. Phase I, Passive and 
Hybrid Solar Manufactured Building Project. Interim report 
and project status report No. 1, 1 October 1979-29 February 
1980, 5:31987 (DOE/CS/30367—1) 
New Mexico Human Services Department Field Office, Taos, 
5:31902 (CONF-791239—) 
oe winners of the passive solar design competition, 
:32018 
Telluride school: a solar retrofit, 5:31884 (CONF-791239—) 
Wilmington Swim School solar system, 5:31905 (CONF-791239-—) 
PASSIVE SOLAR HEATING SYSTEMS/DOCUMENTATION 
Performance data for passive systems. A proposed data format, 
5:32006 (SERI/TR—0924-1) 
PASSIVE SOLAR HEATING SYSTEMS/FINANCIAL 
INCENTIVES 
Passive incentive requirements: a regional assessment, 5:31999 
(LA-UR—80-1913) 
PASSIVE SOLAR HEATING SYSTEMS/HEAT TRANSFER 
Buoyancy-driven convection in a rectangular enclosure: 
experimental results and numerical calculations, 5:32003 
(LBL 10257) 





OCTOBER 31, 1980 


PASSIVE SOLAR HEATING SYSTEMS/HYBRID SYSTEMS 
Heating/daylighting prototype development. Phase I, Passive and 
Hybrid Solar Manufactured Building Project. Interim repo 
and project status report No. 1, 1 October 1979-29 February 
1980, 5:31987 (DOE/CS/30367—1) 
PASSIVE SOLAR HEATING SYSTEMS/LOAD 
MANAGEMENT 
Eliminating peak load auxiliary energy consumption in passive 
solar residences during winter, 5:31980 (DOE/AL/10891—T1) 
PASSIVE SOLAR HEATING SYSTEMS/MATHEMATICAL 
MODELS 
Efficient simulation of large, controlled passive solar systems: 
—— differencing in thermal networks, 5:31982 (DOE/AL/ 
10891—T1) 
PASSIVE SOLAR HEATING SYSTEMS/NETWORK 
ANALYSIS 
Thermal network model of a passive solar house, 5:31985 (DOE/ 
AL/i0891—T1) 
PASSIVE SOLAR HEATING SYSTEMS/PERFORMANCE 
Performance data for passive systems: the Balcomb House, 
5:32009 (SERI/TR—0924-4) 
Performance data for passive systems: the Bruce Hunn House, 
5:32011 (SERI/TR—0924-6) 
PASSIVE SOLAR HEATING SYSTEMS/REGIONAL 
ANALYSIS 
Passive incentive requirements: a regional assessment, 5:31999 
(LA-UR—80-1913) 
PASSIVE SOLAR HEATING SYSTEMS/RESEARCH 
PROGRAMS 
Solar energy research at LASL. Progress report, April 1- 
September 30, 1979, 5:31998 (LA—8283-PR) 
PASSIVE SOLAR HEATING SYSTEMS/RETROFITTING 
Kennebec River double-decker greenhouse is designed to solar 
retrofit store, offices, 5:31882 (CONF-791239—) 
PASSIVE SOLAR HEATING SYSTEMS/SENSIBLE HEAT 
STORAGE 
Design and control tradeoffs for rockbins in passively solar heated 
houses with high solar fractions, 5:32059 (DOE/AL/10891— 


Tl) 
PASSIVE SOLAR HEATING SYSTEMS/SIMULATION 
Response surfaces: summarizing complex simulation results in a 
manner suitable for inexpensive use by architects and builders, 
5:31983 (DOE/AL/10891—T1) 
Thermal network models of the sea-lab test buildings, 5:31986 
(DOE/AL/10891—T1) 
PASSIVE SOLAR HEATING SYSTEMS/THERMAL 
EFFICIENCY 
Thermal network models of the sea-lab test buildings, 5:31986 
(DOE/AL/10891—T1) 
PASSIVITY/MEETINGS 
Passivity of metals, 5:32580 
PATENTS 


Current energy patents. Abstracts 1 to 423 (Abstract journal), 
: 33151 (CEP—80/1) 


PBFA 
See PARTICLE BEAM FUSION ACCELERATOR 
PCAC THEORY/MUON REACTIONS 
Comments on two tests of partial conservation of axial vector 
current in *He, 5:32956 
PCA-ORNL REACTOR 
oe ORNL-PCA REACTOR 
P 
See PROCESS DEVELOPMENT UNITS 
PEA PLANT 
See PISUM 
PEAT/FEASIBILITY STUDIES 
Peat as an energy alternative, 5:31538 (DOE/ET/10283—T1) 
PEAT/GASIFICATION 
179th national meeting of the American Chemical Society. Vol. 
25, No. 1. Liquid fuels from coal; coal liquids upgrading; anc 
utilization of peat and lignite, 5:31493 
PEAT: an energy alternative, 5:31537 (CONF-800759—1) 
PEAT/MEETINGS 
179th national meeting of the American Chemical Society. Vol. 
25, No. 1. Liquid fuels from coal; coal liquids upgrading; and 
utilization of peat and lignite, 5:31493 
PEAT/RESERVES 
PEAT: an energy alternative, 5:31537 (CONF-800759—1) 
Peat as an energy alternative, 5:31538 (DOE/ET/10283—T1) 
PEAT/SURFACE MINING 
PEAT: an energy alternative, 5:31537 (CONF-800759—1) 
PEAT/WATER REMOVAL 
PEAT: an energy alternative, 5: tu —- 800759—1) 
PEBBLE BED REACTORS/ECONO: 
Gas Reactor International Soames Nici Interim report: 
assessment of gas-cooled reactor economics, 5:32221 (COO— 


4057-4(Vol.1)) 


PETROLEUM/DEMAND 


— BED REACTORS/FEASIBILITY STUDIES 
Ges Reactor International Cooperative Program. Interim aap ls ey 
assessment of gas-cooled reactor economics, 5:32221 ( 
4057-4(Vol. 1)) 
PEGMATITES/GEOLOGY 
Uranium- and thorium-bearing pegmatites of the United States, 
5:31626 (GJBX—166(80)) 
ELLETS (FUEL) 


See FUEL PELLETS 
PENNSYLVANIA/HYDROELECTRIC POWER PLANTS 
Case study analysis of the legal and institutional obstacles and 
incentives to the development of the hydroelectric power at the 
Maxwell locks and dam, Pennsylvania, 5:31767 (DOE/RA/ 


04934—36) 
ree HYDROELECTRIC POWER 
A 
a eve eeey. legal obstacles and incentives to small-scale 


develo t in > six middle atlantic states, 
rt 31743 11743 (DOE/RA/O1934 06 
Legal obstacles and incentives to Ais development of small scale 


hydroelectric power in Pennsylvania, 5:31752 (DOE/RA/ 
04934—17) 


Preliminary analysis of legal obstacles and incentives to the 


development of low-head hydroelectric power in the 
northeastern United States, 5:31740 (DOE/RA/04934—01) 
Summary of the Mid-Atlantic conference on small-scale 
pe ene tga in the Mid-Atlantic states: resolution of the barriers 
6 its development, 5:31742 (DOE/RA/04934—04) 
CAL RAD IATION EFFECTS 


PENTANE/ 
Current problems in the localization and solvation of excess 
electrons in 5:32667 
PENTANOIC A\ 
See VALERIC ACID 
PENTANOLS/ADSORPTION 
Adsorption of organic molecules at the mercury-solution interface: 
effect of anion specific adsorption on double layer properties, 
5:32657 aed | 
PEP STORAGE 
deatans Chania wood storage ring.) 
PEP STORAGE R NGS/ACCELERATOR FACILITIES 
Outlook for studies of gamma-gamma collisions at PEP, 5:32727 
(SLAC-PUB—2521) 
PERCUSSIVE DRILLS/TESTING 
Laboratory of percussion drills for geothermal 
applications, 5:32121 (SAND—80-1351C) 
PERIODATES/IONIC CONDUCTIVITY 
High proton conductivity in compounds in the hydrogen-uranyl- 
periodate-water system, 5:32629 
PERSONNEL 
See also MILITARY PERSONNEL 
PROFESSIONAL PERSONNEL 
PERSONNEL/PERFORMANCE 
Human factors: human failures and incidents. Application to the 
St. Laurent power stations, SL1 and SL2. Report DSN No. 283, 
5:32335 (DOE/CEA/BMFT—1) 
PERSONNEL/RADIATION PROTECTION 
Survivability in a nuclear weapon environment. Final report 30 
Sep 77-30 Apr 79, 5:33170 (AD-A—076026) 
PERTURBATION THEORY 
Constrained sensitivity theory, 5:32265 (CONF-800607—59) 
PETROCHEMICAL PLANTS/RANKINE CYCLE POWER 
SYSTEMS 
Organic Rankine cycles for the petrochemical industry (250 to 
350°F), 5:32491 (CONF-790432—(Vol.2)) 
PETROLEUM 
See also OIL WELLS 
PETROLEUM FRACTIONS 
RESIDUAL PETROLEUM 
Jf 


SHALE OIL 
PETROLEUM/CARCINOGENESIS 
Acute toxicity of selected crude and refined shale oil derived and 
petroleum-derived substances, 5:32873 (CONF-800680—1) 
Toxicologic studies of SRC materials, 5:32871 (PNL-SA—8439) 
PETROLEUM/CATALYTIC CRACKING 
Catalytic cracking of hydrocarbons (Patent), 5:31574 
PETROLEUM/COMPARATIVE EVALUATIONS 
Experimental evaluation of skin carcinogenicity associated with 
chronic exposure to synthetic petroleums, 5:32874 (CONF- 
800758—1(Draft)) 
PETROLEUM/CONSUMPTION RATES 
California energy flow in 1978 (Comparison with Cal., 1977 and 
US, 1978), 5:32415 (UCID—18760) 
PETROLEUM/DATA COMPILATION 
Annual report to Congress. Volume 2. Data, 5:32400 (DOE/ 
EIA—0173(79)/2) 
PETROLEUM/DEMAND 
International petroleum annual, 1977, 5:31576 (DOE/EIA—0042/ 
77) 





PETROLEUM/DEREGULATION 


PETROLEUM/DEREGULATION 
Intergroup welfare comparisons using aggregate consumption 
data, 5:32366 (BNL—51140) 
PETROLEUM/ENERGY CONSUMPTION 
Stretching the last drop of crude oil: a need for optimization of 
-~ aaa and consumption of oil, 5:32401 (CONF- 


3 
PETROLEUM/ENERGY SOURCE DEVELOPMENT 
Quarterly report. First quarter 1979, 5:31452 (DOE/EIA—0008/ 
79 


) 
PETROLEUM/ENHANCED RECOVERY 
Scleroglucan biopolymer production, properties, and economics, 
5:31561 (CONF-800739—1) 
PETROLEUM/FORECASTING 
hydrocarbon supply model: methodology description, 
5:32403 DOE /E1A—Hi03/22) 
PETROLEUM/HEATIN 


exchangers ten §:31573 
PETROLE INVENT RIES 
Quarterly report. pe pen 1979, 5:31452 (DOE/EIA—0008/ 


1(79)) 
PETROLEUM/MUTAGEN SCREENING 
Toxicologic studies of SRC materials, 5:32871 (PNL-SA—8439) 
— _—- j ; : 
tergroup welfare comparisons using aggregate consumption 
data, 5:32366 BNL 31140) 
PETROLEUM/PRODUCTION 
—aee petroleum annual, 1977, 5:31576 (DOE/EIA—0042/ 


Salen limestone oil and gas aterm | in the Keenville field, 
County, Illinois, $:31559 
ou the last drop of crude oil: a need for optimization of 
~~ — and consumption of oil, $:32401 (CONF- 


) 
PETROLEUM/RESERVES 
Quarterly report. First quarter 1979, 5:31452 (DOE/EIA—0008/ 


1(79)) 
By nce pele i pet ASSESSMENT 
raisal and the effect of price and technology, 5:31558 
PETROLEU /STORAGE 
Commercial and industrial storage of distillate and gasoline. A 
study required by Section 241 of the Emergency Energy 
Conservation Act of 1979, 5:31579 (DOE/EIA—0222) 
PETROLEUM/SUPPLY AND DEMAND 
Base case projections of petroleum supply/demand through the 
first quarter of 1980, 5:32402 (DOE/EIA—0102/49) 
PETROLEUM/SUPPLY DISRUPTION 
Base case projections of petroleum supply/demand through the 
first quarter of 1980, 5:32402 (DOE/EIA—0102/49) 
PETROLEUM/TOXICITY 
Acute toxicity of selected crude and refined shale oil derived and 
petroleum-derived substances, 5:32873 (CONF-800680—1) 
Experimental evaluation of skin carcinogenicity associated with 
chronic exposure to synthetic petroleums, 5:32874 (CONF- 
800758—1(Draft)) 
Toxicologic studies of SRC materials, 5:32871 (PNL-SA—8439) 
PETROLEUM/TRADE 
ae petroleum annual, 1977, 5:31576 (DOE/EIA—0042/ 


7) 
PETROLEUM/TRANSPORT 
licy study. Volume 11. Federal pipeline regulation, 
7 (DOE/EIA—0201/11) 
PETROLEUM COKE 
See PETROLEUM PRODUCTS 
PETROLEUM DEPOSITS 
See also OIL FIELDS 
PETROLEUM DEPOSITS/EXPLORATION 
Oil development and production in Indiana during 1978, 5:31569 
Prediction of Silurian reef locations through trace elements 
rofiles, 5:31560 
PETROLEUM DEPOSITS/GEOCHEMISTRY 
Prediction of Silurian reef locations through trace elements 
rofiles, 5:31560 
PETROLEUM DEPOSITS/OFFSHORE SITES 
Offshore oil: an overview, 5:31557 (UT/CES-PS—11) 
PETROLEUM DEPOSITS/RESOURCE ASSESSMENT 
Offshore oil: an overview, 5:31557 (UT/CES-PS—11) 
PETROLEUM DISTILLATES/STORAGE 
Commercial and industrial storage of distillate and gasoline. A 
study required by Section 241 of the Emergency Energy 
Conservation Act of 1979, 5:31579 (DOE/EIA_-0222) 
PETROLEUM FRACTIONS 
See also PETROLEUM DISTILLATES 
PETROLEUM FRACTIONS/CARCINOGENESIS 
Synthetic crude oils ig coe screening tests. Progr 
rt, September 15, 1979-March 15, 1980, 5:32875 (C00— 


INDUSTRY 
See also MINERAL INDUSTRY 
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PETROLEUM INDUSTRY/DISTILLATION EQUIPMENT 
Energy conservation: a route to improved distillation profitability. 
Executive briefing report, technology transfer, 5:32485 (DOE/ 
CS/4431—T1) 
PETROLEUM ng peeks tenia ee = yo pevides 
Managing im; leum development in brackish marshes, 
5.35808 (FWS/OE 80/30) 
PETROLEUM INDUSTRY/POLITICAL ASPECTS 
no the Texas Railroad Commission, 5:31586 
ILEUM PRODUCTS 
See also DIESEL FUELS 
FUEL OILS 
GASOLINE 
LIQUEFIED PETROLEUM GASES 
LUBRICATING OILS 
PETROLEUM PRODUCTS/DEMAND 
International petroleum annual, 1977, 5:31576 (DOE/EIA—0042/ 


77) 
PETROLEUM PRODUCTS/PRODUCTION 
— petroleum annual, 1977, 5:31576 (DOE/EIA—0042/ 


PETROLEUM PRODUCTS/TRAD 
ares petroleum annual, ‘o71, $:31576 (DOE/EIA—0042/ 


PETROLEUM REFINERIES 
See also DISTILLATION EQUIPMENT 
Bh eee ge REFINERIES ee CY 
How the petroleum-refining industry energy 
conservation: a case study, S157 iD— i033) 


PETROLEUM REFINERI ES 
Commercial and industrial storage of distillate and line. A 
study required by Section 241 of the Emergency Energy 
Conservation Act of 1979, 5:31579 (DO) IA—0222) 
PETROLEUM REFINERIES/RANKINE CYCLE POWER 
SYSTEMS 
== Rankine cycles for the vel2) industry (250 to 
50°F), 5:32491 (CONF- haya oie 2 
PETROLEUM SULFONATES/SO UBILITY 
Ion exchange characteristics of heen oil recovery systems: 
miscibility studies. Biennial report for the oe April 1, 1977- 
March 30, 1979, 5:31563 pee, Heath ye a 
PHENANTHRENE/GAS CHR 
Gas chromatography with party by yep tlies resonance 
enhanced 2-photon photoionization, 5:32636 
PHENANTHREN NE/PHOTOIONIZATION 
Gas chromatography with detection by laser excited resonance 
enhanced 2-photon photoionization, 5:32636 
PHENOLS/MEASURING INSTRUMENTS 
Laboratory evaluation of a KrF laser fluorosensor, 5:32745 


(EGG—1183-2380) 
PHENYLETHYLENE 
See STYRENE 
PHI-1019 RESONANCES/PHOTOPRODUCTION 

Study of the Okubo-Zweig-lizuka rule in exclusive 

pa ap reactions, 5:32915 
PHILIPPINES/GEOTHERMAL EXPLORATION 

Bulalo geothermal reservoir Makiling-Banahao area, Philippines, 

5:32078 (SGP-TR—30) 
PHILIPPINES/GEOTHERMAL FIELDS 

Bulalo geothermal reservoir Makiling-Banahao area, Philippines, 
5:32078 (SGP-TR—30) 

PHOSPHORUS OXIDES/CRYSTAL STRUCTURE 

Crystal structure and ionic conductivity of a new superionic 
conductor, NasSc2P3Oh2, 5:32622 

PHOSPHORUS OXIDES/IONIC CONDUCTIVITY 

Effect of pressure and composition on fast Na* -ion transport in 

the system Na/sub 1 +x/Zr2Si/sub x/P/sub 3-x/Oi2, 5:32621 
PHOTODISINTEGRATION 

See PHOTONUCLEAR REACTIONS 
PHOTOELECTROCHEMICAL CELLS 

See also PHOTOGALVANIC CELLS 

General chemistry division “Oad report, January-March 1980, 
5:32634 (UCID— 15644-80- 

PHOTOELECTROCHEMICAL CELLS/ELECTRODES 

Development of electrochemical photovoltaic cells. Third 
technical progre s report, November 1, 1979-January 31, 1980, 
5:31856 (DSE—4042-T24) 

Electrochemical photovoltaic cells. Project 65021 quarterly 
technical progress arte) October 15, 1979-January 15, 1980, 
5:31857 (DSE—4042-T2 

Novel concepts in a solar cells. Third a uarterl 
progress report, November 15, 1979-January 15, 1980 (Molten 
salt electrolytes), 5:31861 (SERI/PR—8802- 9-T3) 

PHOTOELE OCHEMICAL CELLS/ELECTROLYTES 

Novel —— in electrochemical solar cells. Second quarterly 
pro rt, a 15, 1979-October 15, 1979 (Molten salt 
ecteclytel , 5:318 (SERI/PR—8802-9-T2) 





OCTOBER 31, 1980 


Novel goncem in electrochemical solar cells. First quarterly 
sity 7 fae J 15, 1979 (Molten salt electrolytes), 


PHOTOELECTROCHEMICAL CELLS/REDOX REACTIONS 
ae ser pe of Ronee Bee a ae — bi 00. 
report, November 1, 1979-January 31, 1 
5: S856 ( SE 4042 2-T24) 
pe 9 er ee e ravche ol cells. Project 65021 quarterly 


Fond 128) October 15, 1979-January 15, 1980, 
* 5.31857 1857 (OSE —4042-T2 


PHOTOELECTROCHEMICAL CELLS/RESEARCH 

PROGRAMS 

Fourth quarterly progress were, Jan 15, Hnee A a a 
(Molten salt electrolytes), 5:31862 (SE) R—8802-9- 

a nap in electrochemical solar cells. Second eat. 

rt, August 15, 1979-October 15, 1979 (Molten salt 

Electrolytes), 5:318 (SERI/PR—8802-9-T2) 

Novel concepts in electrochemical solar cells. First quarterly 
oucatt rt, a, pany! 15, 1979 (Molten salt electrolytes), 

859 tho ) 
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ey oh ung lhotochemical generation of electricity. Final 
research 331855 (DOE/R5/10114—1) 
ANIC CELLS/PHOTOCHEMICAL 


INS 
Solar cell es lhotochemical generation of electricity. Final 
research :31855 BOERS /i01 14—1) 
PHOTON D ON (GAMMA 
See GAMMA DETECTION 
PHOTON DETECTION (X-RAY) 
See X-RAY DETECTION 
PHOTON TRANSPORT 
(For diffusion or transmission of energetic photons in material media.) 
PHOTON TRANSPORT/COMPUTER CODES 
— with TRIPOLI at ORNL, 5:33054 (DOE/TIC— 


11234) 
PHOTON-ION COLLISIONS/ELECTRON DETACHMENT 
Photodetachment resonances near n = 3 (800-MeV H™ + uv), 
5:32908 (LA—8407-PR) 
PHOTON-PHOTON INTERACTIONS/EXPERIMENT 
PLANNING 
Outlook for studies of gamma-gamma collisions at PEP, 5:32727 
(SLAC-PUB—2521) 
PHOTONUCLEAR REACTIONS/PHOTOPRODUCTION 
Study of the Okubo-Zweig-lizuka rule in exclusive 
photoproduction reactions, 5:32915 
PHOTOSYNTHESIS/REVIEWS 
Biological energy conversion: the photosynthetic process, 5:31847 
PHOTOSYNTHESIS/SIMULATION 
Simulating photosynthetic quantum conversion, 5:31837 
C BACTERIA/HYDROGEN PRODUCTION 
Photobiological hydrogen production, 5:31728 (CONF-7909152— 
1 


) 
PHOTOVOLTAIC CELLS 
See also COMBINED COLLECTORS 
SOLAR CELLS 
PHOTOVOLTAIC CELLS/MATHEMATICAL MODELS 
Nonideal diode factors, 5:31827 
PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
PHOTOVOLTAIC POWER PLANTS/DESIGN 
1979 progress report on the Olive Grove shopping center in 
Westlake Village, California, 5:31919 (CONF-791239—) 
PHOTOVOLTAIC POWER SUPPLIES/DEMONSTRATION 
PROGRAMS 
Summary of system og oe for photovoltaic experiments and 
recommendations for future activities, 5:31865 (SAND—80- 


7069) 
PHOTOVOLTAIC POWER SUPPLIES/DESIGN 
Regional conceptual design and analysis studies for residential 
photovoltaic systems, 5:31863 (SAND—78-7040/2) 
Summary of system yey os for photovoltaic experiments and 


ica aaa for future activities, 5:31865 (SAND—80- 
(069) 
PHOTOVOLTAIC POWER SUPPLIES/ECONOMICS 
Regional conceptual design and analysis studies for residential 
photovoltaic systems, 5:31863 (SAND—78-7040/2) 
PHOTOVOLTAIC POWER SUPPLIES/ENERGY STORAGE 
SYSTEMS 
Mechanical energy storage for photovoltaic/wind project. Final 
report, 5:31864 (SAND—79-2259) 
Redox storage systems for solar applications, 5:32429 (DOE/ 
NASA/1002—80-5) 
PHOTOVOLTAIC POWER SUPPLIES/FEASIBILITY 
STUDIES 
Energy system for the Georgetown University Academic 
Building. Volume I. Executive summary, final report, 5:32460 
(DOE/ET/23136—T1(Vol. 1)) 


PION PLUS REACTIONS/CHARGE-EXCHANGE 


PHOTOVOLTAIC POWER SUPPLIES/REGIONAL 
ANALYSIS 
Regional conceptual design and analysis studies for residential 
hotovoltaic systems, 5:31863 (SAND—78-7040/2) 
PHYSICAL EFFORT 
See EXERCISE 
PLANKTO 


IN 
See also ALGAE 
PHYTOPLANKTON/PRODUCTIVITY 
Investigation on the ee and significance of cyclic 
adenosine 3':5'-monop fot sey lankton and natural 
uatic communities, nities 5: S01 1599-174) 
P PLANKTON/V. ARIATIONS 
Investigation on the occurrence and - er of cyclic 
adenosine 3’:5'-monop hate in — and natural 


uatic communities, 5:32792 (' ~177(Pt.4 
PI CREEK BASIN/RESO’ ODT BS ITIL 


and administrative phoney yen to extracting other minerals 
oil shale, 5:31618 (EMD—79-65) 
PICKUP REACTIONS/SCATTERING AMPLITUDES 
Multiple scattering theory and applications for intermediate 
energy reactions of ead, 5:33047 (IS-T—883) 


TILES 
See FOUNDATIONS 
PLANTS 


See also PROCESS DEVELOPMENT UNITS 
PILOT PLANTS/ENVIRONMENTAL EFFECTS 
Environmental assessment of HYGAS Pilot Plant streams, 5:31531 


CONF-800602—8) 
PINELLAS ed pa PROCESSING 


pplication of word processing to engineering documentation, 
Fase 33169 (GEFP-TIS— 319) ” ’ 


PIN 
Sa FUE FUEL PINS 
PION MINUS REACTIONS/CHARGE-EXCHANGE 
REACTIONS 
a of the *He(z~,7°)°H angular distribution (200 
MeV), 5:32960 (LA—8407-PR) 
PION MINUS REACTIONS/ELASTIC SCATTERING 
a Acs and 1p scattering of pions from oxygen-16, 5:32972 
A—8231- 
PION MINUS REACTIONS/INELASTIC SCATTERING 
Elastic and inelastic scattering of pions from oxygen-16, 5:32972 


(LA—8231-T) 
PION MINUS REACTIONS/KNOCK-OUT REACTIONS 
Experimental nuclear and radiochemistry. Progress report, 
ebruary 1, 1979-January 31, 1980, 5:32983 (COO—4721-2) 
PION MINUS REACTIONS/PARTICLE PRODUCTION 
Search for narrow rp states, 5:32925 
PION MINUS REACTI IONS/QUASI-FREE REACTIONS 
Experimental nuclear and radiochemistry. Progress report, 
ebruary 1, 1979-January 31, 1980, 5:32983 (COO 4721-2) 
PION MINUS REACTIONS/SECONDARY REACTIONS 
Pion double-charge-exchange reactions on *°°Bi (100 and 300 
MeV), 5:33026 (LA—8407-PR) 
PION MINUS REACTIONS/SPALLATION 
Experimental nuclear and radiochemistry. Progress repo: 
February 1, 1979-January 31, 1980, 5:32983 COO. 4721-2) 
PION MINUS REACTIONS/TOTAL CROSS SECTIONS 
Experimental nuclear and radiochemistry. Progress report, 
ebruary 1, 1979-January 31, 1980, 5:32983 (COO 4721-2) 
PION MINUS-PROTON INTERACTIONS/DIFFERENTIAL 
CROSS SECTIONS 
Observation of isobaric analog states in (77*,7°) reactions, 5:32999 
(LA—8407-PR) 
PION MINUS-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Polarization parameters and angular distributions in 7*~ p elastic 
scattering at 100 GeV/cand in pp elastic scattering at 100 and 
300 GeV/c, 5:32924 
PION MINUS-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Search for narrow p-barp states, 5:32925 
PION MINUS-PROTON INTERACTIONS/PARTICLE 
PRODUCTION 
Search for narrow states, 5.32925 
PION MINUS-PROTON IN TERACTIONS/POLARIZATION 
Polarization parameters and angular distributions in 7*~ p elastic 
scattering at 100 GeV/cand in pp elastic scattering at 100 and 
300 GeV/c, 5:32924 
PION PLUS REACTIONS 
Study of pion absorption mechanisms (60 to 220 MeV), 5:32961 
(LA—8407-PR) 
PION PLUS REACTIONS/CHARGE-EXCHANGE 
REACTIONS 
Observation of isobaric analog states in (7*,7°) reactions, 5:32999 
(LA—8407-PR) 
Pion double-charge-exchange reactions on 7° Bi (100 and 300 
MeV), 5:33026 (LA—8407-PR) 





PION PLUS REACTIONS/ELASTIC SCATTERING 


PION PLUS REACTIONS/ELASTIC SCATTERING 
Elastic and inelastic scattering of pions from oxygen-16, 5:32972 
(LA—8231-T) 
PION PLUS REACTIONS/INELASTIC SCATTERING 
Elastic and inelastic scattering of pions from oxygen-16, 5:32972 
(LA—8231-T) 
PION PLUS REACTIONS/KNOCK-OUT naee® TONS 
Experimental nuclear and radiochemistry. Progress report, 
ebruary 1, 1979-January 31, 1980, 5:32983 (COO—4721-2) 
PION PLUS REACTIONS/LIMITING FRAGMENTATION 
Low p/sub T/ inclusive production in hadron-nucleus collisions 
(100 GeV/c), 5:32998 (BNL—28166) 
PION PLUS REACTIONS/QUASI-FREE REACTIONS 
Experimental nuclear and radiochemistry. Pro 
ebruary 1, 1979-January 31, 1980, 5:32983 (C00 4721- 2) 
PION PLUS REACTIONS/SECONDARY REACTIONS 
Pion double-charge-exchange reactions on 7° Bi (100 and 300 
MeV), 5:33026 (LA—8407-PR) 
PION PLUS-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Polarization parameters and angular distributions in 7*~ p elastic 
scattering at 100 GeV/cand in pp elastic scattering at 100 and 
300 GeV/c, 5:32924 
PION PLUS-PROTON INTERACTIONS/POLARIZATION 
Polarization parameters and angular distributions in 7*~ p elastic 
scattering at 100 GeV/cand in pp elastic scattering at 100 and 
300 GeV/c, 5:32924 
PION-NUCLEON INTERACTIONS/ELASTIC SCATTERING 
— model of pion-nucleon elastic scattering, 5:32936 
PIONS NEUTRAL/PARTICLE PRODUCTION 
Meson structure functions from high—transverse-momentum 
hadron interactions, 5:32933 
PIONS NEUTRAL/STRUCTURE FUNCTIONS 
Meson structure functions from high—transverse-momentum 
hadron interactions, 5:32933 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES/DEREGULATION 
Energy policy study. Volume 11. Federal pipeline regulation, 
5:31577 (DOE/EIA—0201/11) 
PIPELINES/ENVIRONMENTAL IMPACT STATEMENTS 
Final environmental statement: Great Plains Gasification Project, 
Mercer County, North Dakota, 5:31533 (DOE/EIS—0072- 


F(Vol.2)) 
PIPELINES/FUEL SUBSTITUTION 
Alternative energy sources for non-highway way 
Appendices, 5:32464 (DOE/CS/05438—T1(Vol.3 
PIPELINES/FUELS 
Alternative energy sources for non-highway wa 
Appendices, 5:32464 (DOE/CS/05438—T1(Vol.3 
PIPELINES/INVENTORIES 
Commercial and industrial storage of distillate and gasoline. A 
study required by Section 241 of the Emergency Energy 
Conservation Act of 1979, 5:31579 (DOE/EIA_-0222) 
PIPELINES/REGULATIONS 
Energy policy study. Volume 11. Federal pipeline regulation, 
5:31577 (DOE/EIA—0201/11) 
PIPES/FASTENERS 
Design of a hot clamp for small diameter LMFBR piping, 5:32228 
(CONF-800804—8) 
Evaluation of clamp effects on LMFBR piping systems, 5:32227 
(CONF-800804—2) 
PISUM/PLANT GROWTH 
Biological activities of indoleacetylamino acids and their use as 
auxins in tissue culture, 5:32830 
PITTSBURGH OXYDESULFURIZATION PROCESS/ 
COMPARATIVE EVALUATIONS 
Status of chemical coal cleaning processes, 5:31546 (IS-M—275) 
PLANT BREEDING 
Arid land plants: promising new tools for economic development 
and basic research, 5:31832 (CONF-800840—1) 
PLANTS 
See also ALGAE 
GRASS 
LEGUMINOSAE 
NICOTIANA 
TREES 
PLANTS/BIOCONVERSION 
Vascular plants for water pollution control and renewable sources 
of energy, 5:31851 
PLANTS/CULTIVATION TECHNIQUES 
Arid land plants: promising new tools for economic development 
and basic research, 5:31832 (CONF-800840—1) 
PLANTS/ENERGY YIELD 
Energy farming, 5:31848 
PLANTS/ENZYME ACTIVITY 
Gene-enzyme telationships in somatic cells and their organismal 
derivatives in higher plants. Progress report, 5:32826 (DOE/ 
ET/04967—2) 
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PLANTS/PRODUCTIVITY 
Cattails as an energy source, 5:31852 
PLANTS/WATER POLLUTION CONTROL 
Vascular plants for water pollution contro! and renewable sources 
den y, 5:31851 
PLANTS/WATER REQUIREMENTS 
Potential of ene phe youre in the southeastern California desert, 
5:31844 (P— 


(INDU: x 
See INDUSTRIAL PLANTS 


LANTS (P. 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
HIGH-BETA PLASMA 
LASER-PRODUCED PLASMA 
PLASMA/BRILLOUIN EFFECT 
~~ dielectric sidescatter of 10-ym light by a plasma, 
PLASMA/DIELECTRIC PROPERTIES 
Brillouin and dielectric sidescatter of 10-u~m light by a plasma, 


PLASMA/ELECTRIC nagar pe IVITY 
Experimental eee greet of plasma resistivity and ohmic heating 
in the octupole with toroi aie field, 5:33072 
PLASMA/LASER RADIATIO 
Non-linear theory of adelante interactions, 5:33083 (DOE/ 
DP/40032—2) 
PLASMA/RESEARCH PROGRAMS 
Non-linear theory of laser-plasma interactions, 5:33083 (DOE/ 
DP/40032—2) 
PLASMA/TRANSPORT THEORY 
User's guide for RFPBRN, a one-dimensional transport and 
stability code, 5:33082 (COO—2218-164) 
PLASMA/TURBULENCE 
Evolution of turbulence by three-dimensional numerical particle- 
vortex tracing, 5:33080 (AD-A—076121) 
PLASMA DIAGNOSTICS/THOMSON SCATTERING 
Evaluation of Nd-glass laser systems for incoherent Thomson 
scattering diagnostics of low density plasmas, 5:33077 
Program TOMSCAT, 5:33075 (UCID—18636) 
PLAS ‘A DIAGNOSTICS/VISIBLE RADIATION 
Signal enhancement by spectral equalization of <_< frequency 
broadband signals transmitted through optical fibers, 5:33074 
(LA-UR—80-1830) 
PLASMA DRIFT/ANALYTICAL SOLUTION 
Collisionless plasma flow through a decreasing magnetic field, 
5:33109 (UWFDM— 362) 
PLASMA DRIFT/KINETIC EQUATIONS 
Numerical solution of the drift kinetic equation, 5:33089 
PLASMA DRIFT/MATHEMATICAL MODELS 
= of turbulent diffusion for the Chirikov-Taylor model, 
S: 
PLASMA HEATING 
See also HIGH-FREQUENCY HEATING 
JOULE HEATING 
PLASMA HEATING/ALFVEN WAVES 
Low frequency RF heating of plasmas in a toroidal stellarator, 
5:33073 


PLASMA HEATING/ELECTRON BEAMS 
Plasma heating by an electron beam from a foilless diode, 5:33070 
PLASMA SIMULATION/ITERATIVE METHODS 
Simultaneous accelerated relaxation method for elliptic equations, 
5:33086 (PPPL— 1687) 
PLASMA WAVES/MOMENTUM TRANSFER 
Momentum transfer from waves to particles, 5:33098 
PLASTIC SCINTILLATION DETECTORS/PERFORMANCE 
Response of a uranium-plastic calorimeter to low GeV (< = 10 
GeV) protons, 5:32738 
PLASTICS 
See also ARAMIDS 
POLYETHYLENES 
POLYSTYRENE 
PLASTICS/CHEMICAL PROPERTIES 
Compendium of information on identification and testing of 
materials for plastic solar thermal collectors, 5:32044 (DOE/ 
CS/30171—1) 
PLASTICS/PHYSICAL PROPERTIES 
Compendium of information on identification and testing of 
materials for plastic solar thermal collectors, 5:32044 (DOE/ 
CS/30171—1) 
PLASTICS/WEATHERING 
Compendium of information on identification and testing of 
materials for plastic solar thermal collectors, 5:32044 (DOE/ 
CS/30171— 5 
PLATES 
(Thicker than SHEETS or FOILS.) 
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PLATES/DEFORMATION 
Application of the Reissner principle to the 
ex to creep, 5:32683 (UCRL—82233 
PLATES/PLASTICITY 
Application of the Reissner principle to the 
ex to creep, 5:32683 (UCRL—82233 
PLATES/STRESS ANALYSIS 
Application of the Reissner principle to the 
ex to creep, 5:32683 (UCRL—82233 
PLA L) 


See FUEL PLATES 
PLATINUM/CATALYTIC EFFECTS 
Applications of functionalized polymers in catalysis. 
report 3, July 15, 1979-July 1, 1980, 5:32656 (DOE/ER05563— 


3) 
PLATINUM 194 TARGET/LITHIUM 6 REACTIONS 
Competition between decay modes of high-spin compound nuclei 
nS r) SL i-induced fusion (75 to 95 MeV), 5:33024 (ANL/ 
Multiplicity of K x rays emitted in (*Li,xn) reactions (75 to 95 
MeV), 5:33025 (ANL/PHY—79-4) 
PLATINUM 198 TARGET/LITHIUM 6 REACTIONS 
Competition between decay modes of high-spin compound nuclei 
roduced in *Li-induced fusion (75 to 95 MeV), 5:33024 (ANL/ 
HY—79-4) 
= licity of K x rays emitted in (*Li,xn) reactions (75 to 95 
eV) 5:33025 (ANL/PHY—79-4) 


a CLOSURES 
PLUMES/SPATIAL DISTRIBUTION 
Wind tunnel simulation of plume dispersion at Syncrude Mildred 
Lake site. Final report, 5:31617 (NP—24978) 
PLUTONIUM/ADSORPTION 
Recovery of plutonium traces from nitric acid-fluorhydric acid 
solutions by sorption onto alumina, 5:31652 
PLUTONIUM/CALORIMETRY 
Method for calibration of plutonium NDA, 5:31711 (MLM— 
2755(OP)) 
PLUTONIUM/CHEMICAL STATE 
— for plutonium(V) in an alkaline, freshwater pond, 
5:32813 
PLUTONIUM/GEOCHEMISTRY 
Plutonium in the Gulf of Mexico, 5:32815 (ORO—3852-36) 
PLUTONIUM/MICROANALYSIS 
Quality engineering and control. Semiannual progress report, 
November-December 1978, January-April 1979, 5:32632 


tbuckling of plates 
tbuckling of plates 


tbuckling of plates 


(RFP—2909) 
PLUTONIUM/RADIOCHEMICAL ANALYSIS 
“oy for plutonium(V) in an alkaline, freshwater pond, 
5:32813 
PLUTONIUM/RADIOECOLOGICAL CONCENTRATION 
Evidence for plutonium(V) in an alkaline, freshwater pond, 
5:32813 
PLUTONIUM/REDUCTION 
Separation of uranium and plutonium by electrolytic reduction in 
the purex process, 5:31662 
PLUTONIUM/SEPARATION PROCESSES 
Heavy element separation for thorium-uranium-plutonium fuels, 
5:31664 
Plutonium agers h methods in power reactor fuel 
reprocessing, 5:31659 
Separation of uranium and plutonium by electrolytic reduction in 
the purex process, 5:31662 
PLUTONIUM/SURFACE PROPERTIES 
Quality engineering and control. Semiannual progress report, 
May-October 1979, 5:32633 (RFP—3015) 
PLUTONIUM/UPTAKE 
Quality engineering and control. Semiannual progress report, 
May-October 1979, 5:32633 (RFP—3015) 
PLUTONIUM 238/ISOTOPE PRODUCTION 
Recovery of by-product actinides from power reactor fuels and 
production of heat source isotopes, 5:31688 
PLUTONIUM 238/RADIOCHEMICAL ANALYSIS 
Radiochemical analyses of samples from beneath a solid 
radioactive waste disposal pit at Los Alamos, New Mexico, 
5:31693 (LA—8422-MS) 
PLUTONIUM 238/RADIOISOTOPE HEAT SOURCES 
General-purpose heat source project and space nuclear safety and 
fuels program. Progress report, March 1980, 5:31724 (LA— 
8431-PR) 
Study of carbon monoxide production from a multi-hundred watt 
fuel sphere assembly, 5:31723 (LA—8414-MS) 
PLUTONIUM 239/RADIOCHEMICAL ANALYSIS 
Radiochemical analyses of samples from beneath a solid 
radioactive waste disposal pit at Los Alamos, New Mexico, 
5:31693 (LA—8422-MS) 
PLUTONIUM 239 TARGET/NEUTRON REACTIONS 
Delayed neutron data and calculations, 5:33031 (LA—8298-PR) 


POLLUTION REGULATIONS/IMPLEMENTATION 


on transfer tables for delayed photons from fission, 
32 (LA—8418-PR) 
PLUTONIUM 240/RADIOCHEMICAL ANALYSIS 
Radiochemical analyses of samples from beneath a solid 
radioactive waste disposal pit at Los Alamos, New Mexico, 
5:31693 (LA—8422-MS) 
PLUTONIUM 241 TARGET/NEUTRON REACTIONS 
en transfer — for delayed photons from fission, 
32 (LA—8418-PR 
PLUTONIUM 242 TARGET/MUON REACTIONS 
Muon-induced fission as a probe for fission dynamics, 5:33033 
PLUTONIUM ALLOYS 
See also PLUTONIUM BASE ALLOYS 
PLUTONIUM ALLOYS/CRYSTAL STRUCTURE 
Crystal data for room temperature PuGa, 5:32540 
PL’ INIUM BASE ALLOYS/CRYSTAL STRUCTURE 
— hor of zeta-Pui9Os, a structure closely related to B- 


PLUTONIUM CARBIDES/FABRICATION 
Fabrication of thorium bearing carbide fuels (Patent), 5:32274 
Preparation of carbide-type, advanced LMFBR fuel pellets for 
irradiation testing, 5:32250 (LA—8304-MS) 
PLUTONIUM COMPOUNDS/MOLECULAR STRUCTURE 
Polymolybdates as ore ey, (IV) hosts, 5:31673 
PLUTONIUM DI XIDE/DISSOLUTION 
Dissolution of ie dioxide: a critical review, 5:31666 
PLUTONIUM ISOTOPES/DIFFUSION 
Prediction of the migration of several radionuclides in ocean 
sediment with the computer code IONMIG: a preliminary 
report, 5:32812 (SAND—79-1666) 
PLUTONIUM ISOTOPES/NEUTRON REACTIONS 
Study of calculated and measured time dependent delayed neutron 
yields, 5:33038 (UCRL—52945) 
PLUTONIUM OXIDES/DISSOLUTION 
Quality engineering and control. Semiannual progress report, 
May-October 1979, 5:32633 (RFP—3015) 
PLUTONIUM PEROXIDES/PRECIPITATION 
Plutonium peroxide precipitation: review and current research, 
5:31653 
Quality engineering and control. Semiannual progress report, 
- May-October 1979, 5:32633 (RFP—3015) 
A 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNICTIDES/CHEMICAL PREPARATION 
Techniques of preparation and crystal chemistry of transuranic 
chalcogenides and pnictides, 5:32669 
PNICTIDES/CRYSTALLOGRAPHY 
Techniques of preparation and crystal chemistry of transuranic 
chalcogenides and pnictides, 5:32669 
POINT MUTATIONS 
See GENE MUTATIONS 
POLLUTION ABATEMENT/GOVERNMENT POLICIES 
Legal and institutional aspects of regulating intermedia pollution, 
5:32371 (LBL—11177) 
POLLUTION CONTROL 
See also AIR POLLUTION CONTROL 
WATER POLLUTION CONTROL 
POLLUTION CONTROL/GOVERNMENT POLICIES 
Legal and institutional aspects of regulating intermedia pollution, 
5:32371 (LBL—11177) 
POLLUTION CONTROL EQUIPMENT 
See also AIR FILTERS 
BAGHOUSES 
POLLUTION CONTROL EQUIPMENT/CAPITALIZED 
COST 
Air pollution control device configurations, 5:32203 (P—300-80- 


003) 
POLLUTION CONTROL EQUIPMENT/OPERATING COST 
Air pollution control device configurations, 5:32203 (P—300-80- 
003 


POLLUTION CONTROL EQUIPMENT/RELIABILITY 
Air pollution control device configurations, 5:32203 (P—300-80- 
003) 
POLLUTION LAWS 
State-Federal relations in the coastal zone, 5:32818 (FWS/OBS— 


80/30) 
POLLUTION LAWS/IMPLEMENTATION 
Legal and institutional aspects of regulating intermedia pollution, 
$:32371 (LBL—11177) 
POLLUTION REGULATIONS/COMPLIANCE 
Environmental control implications of coal use, 5:31530 (CONF- 
800334— 18) 
POLLUTION REGULATIONS/FUELS 
Environmental control implications of coal use, 5:31530 (CONF- 
800334—18) 
POLLUTION REGULATIONS/IMPLEMENTATION 
In pursuit of clean air: a data book of problems and strategies at 
the state level. Volume 1. Introduction and summary, 5:32774 
(ANL/EES-TM—90(Vol.1)) 





POLLUTION REGULATIONS/POLLUTION CONTROL 


and institutional aspects of regulating intermedia pollution, 
:32371 (LBL—11177) 
POLLUTION REGULATIONS/POLLUTION CONTROL 
Environmental control implications of coal use, 5:31530 (CONF- 
800334—1°) 
POLLUTION REGULATIONS/SIZE 
Environmental control implications of coal use, 5:31530 (CONF- 
800334—18) 
POLONIUM 210/RADIOCHEMICAL ANALYSIS 
Wet oxidation of —— filters in the determination of 
lonium-210, 
POLYATOMIC MOLECULES/ENERGY TRANSFER 
Intermolecular energy exchange as a —— for vibrational 
dephasing in polyatomic molecules, 5:32660 
POLYATOMIC OLECULES/V IBRATIONAL STATES 
a energy exchange as a mechanism for vibrational 
hasin lyatomic molecules, 5:32660 
Poure ” ea AROMATIC HYDROCARBONS/CHEMICAL 


Molecular biology of environmental aromatic hydrocarbons. 
Progress ty ot ad 1, 1980-December 31,1980, 5:32869 
(DOE/EV/10328—1) 

POLYCYCLIC AROMATIC HYDROCARBONS/ 

FLUORESCENCE SPECTROSCOPY 

General chemistry division quarterly report, January-March 1980, 
5:32634 (UCID—15644-80-1 

POLYCYCLIC AROMATIC HYDROCARBONS/LASER 

SPECTROSCOPY 

Direct determination of polynuclear aromatic hydrocarbons in 
coal liquids and shale oil by laser excited Shpol'skii 
spectrometry, 5:31521 

POLYCYCLIC AROMATIC HYDROCARBONS/ 

QUANTITATIVE CHEMICAL ANALYSIS 

Method for the determination of polycyclic aromatic 
hydrocarbons in animal tissue, 5:32639 

POLYCYCLIC AROMATIC HYDROCARBONS/REMOVAL 

Role of volatilization in removing polycyclic aromatic 

hydrocarbons from aquatic environments, 5:32809 
POLYESTERS/CHROMATOGRAPHY 
Quality engineering and control. Semiannual progress report, 
May-October 1979, 5:32633 (RFP—3015) 
POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS/ENVIRONMENTAL IMPACTS 

Environmental evaluation of polyethylene oxide when used as a 

flocculant for clay wastes, 5:32762 (BM-RI—8438) 
POLYETHYLENES/COMBUSTION 

Structure of a pee opposed flow diffusion flame, 

5:32680 (LBL— 10784) 
POLYETHYLENES/GAMMA SPECTRA 

Calculation of neutron and gamma ray energy spectra for fusion 
reactor shield design: comparison with experiment, 5:33133 
(ORNL/TM—7360) 

POLYETHYLENES/NEUTRON SPECTRA 
Calculation of neutron and gamma ray energy spectra for fusion 
reactor shield design: comparison with experiment, 5:33133 
(ORNL/TM—7360) 
POLYMER FLOODING 

See MICROEMULSION FLOODING 
POLYMERS 

See also PLASTICS 
POLYMERS/CHEMICAL PROPERTIES 

Compendium of information on identification aad testing of 
materials for plastic solar thermal collectors, 5:32044 (DOE/ 
CS/30171—1) 

POLYMERS/PHYSICAL PROPERTIES 

Compendium of information on identification and testing of 
materials for plastic solar thermal collectors, 5:32044 (DOE/ 
CS/30171—1) 

POLYMERS/WEATHERING 

Compendium of information on identification and testing of 
materials for plastic solar thermal collectors, 5:32044 (DOE/ 
CS/30171—1) 

POLYNUCLEAR HYDROCARBONS 
See CONDENSED AROMATICS 
POLYSACCHARIDES/BIOSYNTHESIS 
ee es biopolymer production, properties, and economics, 
5:31561 (CONF-800739—1) 
POLYSTYRENE/OXIDATION 
Wet oxidation of polystyrene filters in the determination of 
lonium-210, 5:32640 
POLYSULFIDES 
See SULFIDES 
PONDS 
See LAKES 
POOL CRITICAL ASSEMBLY ORNL 
See ORNL-PCA REACTOR 
POROUS MATERIALS/FLOW MODELS 
Stress and flow in fractured porous media, 5:32083 (SGP-TR—30) 
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POROUS MATERIALS/FLUID FLOW 
Laboratory investigations of steam neem evens wrenslent behavior in 
porous materials, 5:32154 (SGP-TR—30) 
Mathematical solutions of parametric pulsed production of sin, ite 
phase flow through porous media, 5:31566 (MER—10.1(P-35)) 
The Achilles’ Heel of geothermal reservoir simulators, 5:32085 
(SGP-TR—30) 
POROUS MATERIALS/PERMEABILITY 
Bench-scale experiments in the Stanford geothermal project, 
5:32155 (SGP-TR—30) 
POROUS MATERIALS/TWO-PHASE FLOW 
Experimental study of the phase change by in-situ vaporization in 
rous medium, * 32080 (SGP-TR—30) 
ON SENSITIVE DETECTORS/SENSITIVITY 
Position sensitive transmission detector for the determination of 
the scattering angles at the entrance aperture of aQDDD 
spectrometer, 5:32734 
POS IONS 
See CATIONS 
POSITRONS/DIFFUSION LENGTH 
Slow trons in metal single crystals. I. Positronium formation at 
Ast 00, AgtliD and Cu(111) surfaces, 5:32563 
IUM/ACTIVATION ANALYSIS 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume ill. Pilot plant development work. Part 
6, 5:31480 E/ET/10104—T2) 
POTASSIUM COMPOUNDS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Effect of hydrostatic pressure on the incommensurate phase of 
K2SeO,, 5:32605 
POTASSIUM HYDROXIDES/CATALYTIC EFFECTS 
Molten alkali metal hydroxide catalyzed coal liquefaction. Final 
rt, October 1978-September 1979, 5:31487 (FE—3048-4) 
POTASSIUM ISOTOPES/GAMMA SPECTRA 
Gamma-ray spectral calculations for uranium borehole logging, 
5:31629 (LA—8417-MS) 
POTASSIUM NITRATES/COMPATIBILITY 
Compatibility of molten salts with type 316 stainless steel and 
lithium, 5:32579 
POWER DEMAND/FORECASTING 
Assessment of electric-utility supply plans, 1978-2000 (CEC staff 
analysis), 5:32407 (P—102-79-015) 
Comparison of short term electric power load forecasting 
methods, 5:32207 (TR-EE—8010) 


Independent staff ener; a forecast for consideration in the 


oe on the Third Biennial Report (For period 1980- 
% * 33394 (P—102-80-010) 
eamie of major electric utilities revised demand forecasts and 
resource plans, 5:32409 (P—300-79-005) 
POWER DEMAND/SIMULATION 
Synopsis of the energy-demand forecasting/peer-review 
workshop, 5:32410 (P—300-80-023) 
POWER GENERATION 
See also CO-GENERATION 
POWER GENERATION/CAPACITY 
ooo. report. First quarter 1979, 5:31452 (DOE/EIA—0008/ 
1( 
POWER P’ 


See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
THERMAL POWER PLANTS 
THERMONUCLEAR POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/RENEWABLE ENERGY SOURCES 
Exploring new choices for California: the 1980/81 Report to the 
ood 5:32416 (P—500-80-008) 


POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER REACTORS 
See also CLINCH RIVER BREEDER REACTOR 
COOK-1 REACTOR 
COOK-2 REACTOR 
PROCESS HEAT REACTORS 
SAINT LAURENT-1 REACTOR 
SAINT LAURENT-2 REACTOR 
SHIPPINGPORT REACTOR 
SNR-1] REACTOR 
POWER REACTORS/PRESSURE VESSELS 
J-integral elastic plastic fracture mechanics evaluation of the 
stability of cracks in nuclear reactor pressure vessels, 5:32270 
(SAND—80-0688) 
POWER REACTORS/REACTOR CORE DISRUPTION 
Time-resolving sampler to determine initial fuel aerosols under 
CDA conditions, 5:32328 (SAND—80-1112C) 
POWER REACTORS/TABLES 
Nuclear reactors: built, or built, or planned in the United States 
as of Dec 31, 1979, 5:3221 (DOE/TIC_8200-R41 1) 
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POWER SUPPLIES 
See also PHOTOVOLTAIC POWER SUPPLIES 
POWER SUPPLIES/SWITCHES 
‘on switchgear for fusion experiments, 5:33111 (LA-UR—80- 


POWER SYSTEMS 
See also INTERCONNECTED POWER SYSTEMS 
SOLAR-ASSISTED POWER SYSTEMS 
POWER SYSTEMS/LOAD MANAGEMENT 

Comparison of short term electric power load forecasting 
methods, 5:32207 (TR-EE—801 10). 

Forecasting one-step-ahead higher Deir statistical moments and 
probability density functions for power system loads using least 
square estimators, 5: manag 4 —94-80) 

Stochastic optimal ener; itch, 5:32412 (PCTR—93-80) 

POWER SYSTEMS/PO YER EMAND 
Comparison of short term electric 4 aed load forecasting 
"methods, 5:32207 (TR-EE—80 

POWER SYSTEMS/IRANSFORMERS 

Transformer requirements for the year 2000. Final report, 

December 1979, 5:32205 (DOE/RA/329 1—01) 
POWER TRANSMISSION/COMMUNICATIONS 
bec data communication between utility and customer, 
32414 
POWER TRANSMISSION/LOAD MANAGEMENT 

Research into load forecasting and distribution planning. Final 

report, 5:32405 (EPRI-EL—1198(Vol.1)) 
POWER TRANSMISSION/PLANNING 

Research into load forecasting and distribution planning. Final 
a, 5:32405 (EPRI-EL—1198(Vol.1)) 

R TRANSMISSION/RESEARCH PROGRAMS 

Basic research needs in seven energy-related ——a— 
conservation, conversion, transmission and stora 
environmental fission, fossil, geothermal, and a 5:32379 
(DOE/ER—0060) 

POWER TRANSMISSION LINES 
See also CURRENT LIMITERS 
POWER TRANSMISSION LINES/ENVIRONMENTAL 

IMPACT STATEMENTS 

Final environmental impact statement. Thomas Hill 610-MW unit 
3, icluding mine expansion and related transmission facilities, 
5:32824 

Final environmental impact statement. Nebraska public power 
district: 329 miles of 345-KV transmission facilities, 5:32821 

Final environmental impact statement. Lake City to Creede 115- 
kV transmission line: — to San Luis Valley 230-kV 
transmission line, 5:32822 

POWER TRANSMISSION LINES/ENVIRONMENTAL 

IMPACTS 

Draft environmental impact statement. Underwood generating 
station units 1 and 2 and related transmission lines (information 

ae to final statement of January 1977), 5:32199 

Draft environmental impact statement. Ojo-Taos, New Mexico, 

345-KV transmission line and related terminal facilities, 5:32201 
POWER TRANSMISSION LINES/SUPPORTS 

Development of power poles from fly ash. Phase 2. Final report, 

April 1980, 5:32208 (EPRI-EL—1384) 
PRECIPITATION 

(In chemical processes only; see also ATMOSPHERIC 
PRECIPITATIONS, ELECTRON PRECIPITATION, and 
PROTON PRECIPITATION.) 

PRECIPITATION/MEASURING METHODS 
Methods for determining radionuclide retardation factors: status 
report, 5:31697 (PNL—3349) 
PRECURSORS (DELAYED NEUTRON) 
See DELAYED NEUTRON PRECURSORS 
PRECURSORS (DELAYED NEUTRONS) 
See DELAYED NEUTRON PRECURSORS 
PRESSURE GAGES/DESIGN 
Digital pressure transducer for use at high temperatures (Patent), 


5:32742 
PRESSURE MEASUREMENT/TRANSDUCERS 
Digital pressure transducer for use at high temperatures (Patent), 
5:32742 
PRESSURE VESSELS/CRACKS 
J-integral elastic plastic fracture mechanics evaluation of the 
stability of cracks in nuclear reactor pressure vessels, 5:32270 
(SAND—80-0688) 
PRESSURE VESSELS/FABRICATION 
Survey of welding processes for field fabrication of 2 1/4 Cr-1 Mo 
steel pressure vessels (128 references), 5:31462 (DOE/ET/ 
13511—T1) 
PRESSURE VESSELS/LINERS 
Design, engineering and evaluationn of refractory liners for 
slagging gasifiers. Seventh quarterly technical progress report, 
April 1-June 30, 1980, 5:31475 (IITRI-M—6043-7) 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 


PRODUCTIVITY/COMPUTER-AIDED DESIGN 


PRIMARY he easel cy ty meee 


seal corrosion in Se iithium-salfer dioxide cells, 
S: aoe, SGAND 95.21 
‘YY COOLANT 


/BELLOWS 
a ata cae for rcart 5:32231 (DOE/CEA/BMFT—1 
PRIMARY = > 7 IRCUITS/CORROSION PRODU: 
Deposition removal of radioactive isotopes from LMFB 
anualy one 5:32244 (HEDL-SA— 1954) 
" HEDL sodium vapor depos experience (LMFBR) 5:32241 
jum vapor it experience - 
(HEDL-SA—1886- 
Silicon mass transfer in sodium loops and the resulting/thermal 
hydraulic effects (LMFBR), 5:32242 (HEDL-SA—1897-FP) 
PRIMARY COOLANT CIRCUITS/HEAT TRANSFER 
Silicon mass transfer in sodium loops and the resulting/thermal 
hydraulic effects (LMFBR), 5:32242 (HEDL-SA—1897-FP) 
PRIMARY COOLANT CIRCUITS/HYDRAULICS 
Silicon mass transfer in sodium loops and the resulting/thermal 
hydraulic effects (LMFBR), 5:32242 ae 
PRIMARY COOLANT CIRCUITS/RADIOACTIVITY 
TRANSPORT 
Control of radioactive material rt in sodium-cooled 
reactors, 5:32245 (HEDL-SA—1988) 
Deposition and removal of radioactive isotopes from LMFBR 
—: - oo ye (HEDL-SA—1954) 
Radioactive 70) in sodium-cooled nuclear reactors, 
5:32238  (HEDL-SA 170 
RINTED CIRCUITS, 


COMPUTER. AIDED DESIGN 
DASLL: an pre cone rinted circuit board layout system, 
$:32705 (UCRL— ) 
PRINTED CIRCUITS/FABRICATION 
275°C thick-film hybrid microcircuitry fabrication technology, 
5:32100 (SAND—80-0078) 
PROCESS DEVELOPMENT UNITS 
See also PILOT PLANTS 
PROCESS DEVELOPMENT UNITS/DESIGN 
Experimental process system rt eet Ae unit for p 


semiconductor-grade silicon using the proses 
Quarterly progress report, Russi inecoaite 1979, 5: 


(DOE/J PL 7984334 _79/1 13) 
PROCESS DEVELOPMENT UNITS/OPERATION 
Evaluation of selected chemical processes for production of low- 
cost silicon (Phase III). Silicon material task Low-Cost Solar 
Array Project. Nineteenth quarterly progress report, April 1- 
June %0, 1980, 5:31796 (DO vi: eg 
PROCESS HEAT REACTORS/ECONOMICS 
Gas reactor international cooperative program: HTR market 
assessments, 5:32261 (COO—4057-11) 
PROCESS HEAT REACTORS/FEASIBILITY STUDIES 
HTGR-GT closed-cycle gas turbine: a plant concept with 
inherent cogeneration (power plus ost production) capability, 
5:32262 (GA-A—1583 
PROCESS HEAT REACTORS/MARKET 
Gas reactor international cooperative program: HTR market 
assessments, 5:32261 (COO—4057-11) 
PROCESS HEAT REACTORS/THERMODYNAMIC CYCLES 
HTGR-GT closed-cycle gas turbine: a plant concept with 
inherent cogeneration (power plus heat production) capability, 
5:32262 (GA-A— 15837) 
PROCESS SOLUTIONS/CARCINOGENESIS 
Toxicologic studies of SRC materials, 5:32871 (PNL-SA—8439) 
PROCESS SOLUTIONS/CHEMICAL ANALYSIS 
Determination of fission product elements in light water reactor 
(LWR) and experimental breeder reactor (EBR) dissolver 
solutions by spark source mass spectrometry, 5:32643 
PROCESS SOLUTIONS/MUTAG N SCREENING 
Toxicologic studies of SRC materials, 5:32871 (PNL-SA—8439) 
PROCESS SOLUTIONS/TOXICITY 
Toxicologic studies of SRC materials, 5:32871 (PNL-SA—8439) 
PROCESSING/ENERGY CONSUMPTION 
Iron and steel industry process model, 5:32481 (BNL—51073) 
PROCESSING/SIMULATION 
Iron and steel industry process model, 5:32481 (BNL—51073) 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (ORES) 
See ORE PROCESSING 
PRODUCTION REACTORS 
— the eee, of fissile materials only; see also IRRADIATION 
TORS.) 
PRODUCT. ION REACTORS/TABLES 
Nuclear reactors: built, being built, or ~ya- + in the United States 
as of Dec 31, 1979, $:32213 (DOE/TIC—8200-R41) 
PRODUCTIVITY/ COMPUTE-AIDED DESIGN 
CAD/CAM: improved _— quality, increased productivity, 
5:32478 (CONF-800692— 1) 





PROFESSIONAL PERSONNEL/EDUCATION 


PROFESSIONAL PERSONNEL/EDUCATION 
Environmental and chemical anal technician curriculum 
— guide. Final report, 5:32198 (EPRI-CS— 1464) 
—s pill Control School. A pilot program in environmental 
— . Final eeper p ae E/EV/04995—T1) 


Nuclear data phan “f yy A= sth 5:33017 
PROMETHIUM 152/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 152, 5:33017 
PROPANE/COMBUSTION KINETICS 
Identification and temporal behavior of radical intermediates 
formed during the combustion and pyrolysis of gaseous fuels: 
kinetic pathways to soot formation. Progress report, September 
1, 1979-Au es 31, 1980, 5:32677 (DOE/ER/10305-—1) 
PROPORTIO IUNTERS/SPATIAL RESOLUTION 
Position-sensitive proportional counter with low-resistance metal- 
wire anode (Patent), 5:32733 
PROSTHESES/EVALUATION 
a ed I enn Seerehanete best imaging in the 
evaluation of to! prostheses, 
PROTEINS/BI IOSYNTHESIS 
ae sequence ar adenovirus ee 7 hexon, 
fiber, component IX, and early a? 15K, 5:32828 
PROTEINS/E LECTROPHORES 
Very-high-resolution two-dimensional gel electrophoresis of 
proteins usin t Sores 5:32829 
PROTO-CLEO IRS/ALFVEN WAVES 
Low — RF aa of plasmas in a toroidal stellarator, 
5:3307 


PROTO-CLEO STELLARATORS/TRANSIT-TIME 
MAGNETIC PUMPING 
Low reed RF heating of plasmas in a toroidal stellarator, 
5:3307 


PROTON DETECTION/CALORIMETERS 
Response of a uranium-plastic calorimeter to low GeV (< =10 
GeV) protons, 5:32738 
PROTON DETECTION/FISSION FOIL DETECTORS 
Response of a uranium-plastic calorimeter to low GeV (< =10 
GeV) protons, 5:32738 
PROTON DETECTION/HIGH-PURITY GE DETECTORS 
Germanium — particle telescopes with ultra-thin detector 
contacts, 5:327 
PROTON DETECT ION/PLASTIC SCINTILLATION 
DETECTORS 
Response of a uranium-plastic calorimeter to low GeV (< = 10 
GeV) protons, 5:32738 
PROTON DETECTION/PROTON RECOIL DETECTORS 
Response of a uranium-plastic calorimeter to low GeV (< =10 
GeV) protons, 5:32738 
PROTON RADIOGRAPHY/COMPARATIVE EVALUATIONS 
Proton imaging for medical applications, 5:32848 
PROTON RAD OGRAPHY /RADIATION DOSES 
Proton imaging for medical applications, 5:32848 
PROTON RADIOGRAPHY/SPATIAL RESOLUTION 
Proton imaging for medical applications, 5:32848 
PROTON REACTIONS/CA: 
Study of the *H(p,y)*He reaction, 5:32958 (DOE/TIC—11133) 
PROTON REACTIONS/CHARGE-EXCHANGE REACTIONS 
(p,n) reaction for 89< A < 130 and an anomalous optical model 
potential for sub-Coulomb protons, 5:32980 
Sa optical potential for sub-Coulomb barrier protons, 
:32 
Comparisons of polarizations and analyzing powers for the 
13C(p,no)'*N reaction at 6.88 MeV, 5:32968 (DOE/TIC— 
11133) 
Differential cross section for the '*C(p,n)'*N reaction (9.9 to 16.75 
MeV), 5:32970 (DOE/TIC—11133) 
SS matrix elements from 0°( p,n) cross section, 
5:32 


Measurement of the *Be(p,n)°B differential cross section (8.0 to 
15.7 MeV), 5:32969 (DOE/TIC—11133) 
ea of giant particle-hole resonances in * Zr( p,n)® Nb, 


PROTON REACTIONS/ELASTIC SCATTERING 
High resolution elastic scattering (2.60 to 3.26 MeV), 5:32984 
E/TIC—11133) 
Isospin forbidden T = 3/2 resonances, 5:32973 (DOE/TIC— 
11133 


PROTON REACTIONS/INELASTIC SCATTERING 
Do quasifree reaction mechanisms explain reaction cross sections 
in intermediate-energy proton-nucleus scattering?, 5:32964 
PROTON REACTIONS/LIMITING FRAGMENTATION 
Low p/sub T/ inclusive production in hadron-nucleus collisions 
(100 GeV/c), 5:32998 (BNL—28166) 
PROTON REACTIONS/PICKUP REACTIONS 
Multiple scattering theory and applications for intermediate 
td reactions of nuclei (50 to 1050 MeV), 5:33047 (IS-T— 
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PROTON REACTIONS/QUASI-ELASTIC SCATTERING 
Measurement of the polarization transfer coefficients D/sub t/ and 
A/sub t/’ at 800 MeV for the reactions 7H(p vector, n vector)X 
1H(p vector, a and °Be(p vector, n vector)X, 5:32957 
PROTON REACTIONS/QUASI-FREE REACTIONS 
Do quasifree reaction mechanisms explain reaction cross sections 
in intermediate-ener, cre Myry -nucleus scattering?, 5:32964 
PROTON REACTIONS/SPALLATION 
Experimental nuclear and radiochemistry. Pro 
‘eb 1, 1979-January 31, 1980, 5:32983 COO 4721- 2) 
PROTON IL DETECTORS/PERFORMANCE 
Response of a uranium-plastic calorimeter to low GeV (< =10 


V) protons, 5:32738 
PROTON-ANTIPROTON INTERACTIONS/ANNIHILATION 
annihilation, 5:32932 


Parton desc: poms of soft 
PROTON-ANTI PROTON RACTIONS/EXPERIMENT 
PLANNING 
Proceedings of the Workshop on Program Options in 
Intermediate-Energy Physics. Keynote address: New directions 
in elementary particle physics - pantip from very low to very 


high energies , 5:32923 (LA—8335- BS-C(Vol. 3)) 
PROTON INTERACTIONS/PARTICLE 


PROTON-A 
methyl f so ihil 5:32932 
‘on descri foe te) nihilation, 
ieee N INTERACTIONS/ ANALYZING POWER 
Nene oa at LAMPF energies, 5:32921 (DOE/ER/ 
972—S5 
Spin correlation 
(DOE/ER/02972—5) 
PROTON-NEUTRON INTERACTIONS/RESEARCH 
PROGRAMS 
Medium energy measurements of n-p parameters. Progress in 
research, January 1-December 31, 1979 (Univ. of Texas at 
Austin, 1979), 5:32920 (DOE/ER/02972—5) 
PROTON-PROTON INTERACTIONS/ELASTIC SCATTERING 
Polarization parameters and angular distributions in 7*~ p elastic 
scattering at 100 GeV/cand in pp elastic scattering at 100 and 
300 GeV/c, 5:32924 
PROTON-PROTON INTERACTIONS/POLARIZATION 
Polarization parameters and angular distributions in 7*~ p elastic 
scattering at 100 GeV/cand in pp elastic scattering at 100 and 
300 GeV/c, 5:32924 
PROTON-PROTON INTERACTIONS/TOTAL CROSS 
SECTIONS 
Analysis of the singlet and triplet contributions to the total cross 
section differences A o/sub T/ and A o/sub L/ in p vector - p 
vector scattering between | and 3 GeV/c, 5:32937 (DOE/ER/ 
02972—5) 
PROTONS/BARYON NUMBER 
SU(5) theories with both proton stability and cosmological 
baryon-number generation, 5:32938 
PROTONS/DECAY 
SU(5) theories with both proton stability and cosmological 
baryon-number generation, 5:32938 
PROTONS/PARTICLE PRODUCTION 
Search for narrow p-barp states, 5:32925 
PSI RESONANCES/DECAY 
Intuitive picture of the matrix elements of composite particles and 
the ratios of psi and psi’ decays, 5:32931 
PUBLIC BUILD iGS 
See also SHOPPING CENTERS 
PUBLIC BUILDINGS/ENERGY CONSUMPTION 
Energy use in Minnesota public buildings: data management and 
analysis, 5:32461 (ORNL/CON—S53) 
PUBLIC BUILDINGS/SOLAR AIR CONDITIONING 
Construction review: Maricopa County Courts Building, 
Scottsdale, Arizona, 5:31901 (CONF-791239—) 
Demonstration project North Hampton Park Recreation & Health 
Center, 5:31968 (CONF-791239—) 
Descanso Gardens Guild exhibition and educational arboretum 
and community complex, 5:31914 (CONF-791239—) 
Santa Clara Community Recreation Center solar heating & 
cooling project, 5:31920 (CONF-791239—) 
Solar heated and cooled fire station, Baltimore, Maryland, 5:31938 
(CONF-791239—) 
Solar heating and cooling of Mount Rushmore National Memorial 
Visitor Center, 5:31964 (CONF-791239—) 
Somerset County Environmental Education Center Building solar 
—_ — design and maintenance, 5:31953 (CONF- 
PUBLIC BUILDINGS/SOLAR SPACE HEATING 
City of Huntsville Senior Citizen's Center solar heating and hot 
water system, 5:31913 (CONF-791239—) 
Construction review: Maricopa County Courts Building, 
Scottsdale, Arizona, 5:31901 (CONF-791239—) 
Demonstration project North Hampton Park Recreation & Health 
Center, 5:31968 (CONF-791239—) 


eter A/sub yy/ in np scattering, 5:32922 
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Descanso Gardens Guild exhibition and educational arboretum 
and community complex, 5:31914 (CONF-791239—) 

So a Hall solar heating system, 5:31944 (CONF- 

Santa Clara Community Recreation Center solar heating & 
cooling project, 5:31920 (CONF-791239—) 

Solar energy system performance evaluation - Seasonal Report for 
Seeco Lincoln, Tino, Nebraska, 5:31995 (DOE/NASA/ 
CR—161495) 

Solar heating and hot water for the Littleton, Colorado, municipal 
building, 5:31921 (CONF-791239—) 

Solar heated and cooled fire station, Baltimore, Maryland, 5:31938 
(CONF-791239—) 

Solar heating and seaies of Mount Rushmore National Memorial 
Visitor Center, 5:31 (CONF-791239—) 

Somerset County Environmental Education Center Building solar 
bare’ — design and maintenance, 5:31953 (CONF- 

PUBLIC BUILDINGS/SOLAR WATER HEATING 

City of Huntsville Senior Citizen's Center solar heating and hot 
water system, 5:31913 (CONF-791239—) 

Demonstration project North Hampton Park Recreation & Health 
Center, 5:31968 (CONF-791239—) 

se City Hall solar heating system, 5:31944 (CONF- 

1239— 

Solar heating and hot water for the Littleton, Colorado, municipal 
building, 5:31921 (CONF-791239—) 

Solar heated and cooled fire station, Baltimore, Maryland, 5:31938 
(CONF-791239—) 

Somerset County Environmental Education Center Building solar 
ee or design and maintenance, 5:31953 (CONF- 

1239— 
PUBLIC LANDS/MANAGEMENT 

Changes in public-land management required to achieve 
Congressional expectations, 5:32373 (CED—80-82) 

PUBLIC LANDS/RESOURCE DEVELOPMENT 

Legal and administrative obstacles to extracting other minerals 
from oil shale, 5:31618 (EMD—79-65) 

PULSATING VARIABLE STARS/OSCILLATION MODES 

Modal selection in pulsating stars, 5:32894 

PULSATING VARIABLE STARS/STAR MODELS 

Modal selection in pulsating stars, 5:32894 

PULSE GENERATORS/STRESSES 

Electromechanical shock in pulse power components, 5:33112 
(LA-UR—80-2078) 

PUMPED STORAGE POWER PLANTS/RESEARCH 

PROGRAMS 

Mechanical energy storage for photovoltaic/wind project. Final 
report, 5:31864 (SAND—79-2259) 

PUMPS 
See also WIND-POWERED PUMPS 
PUMPS/VALVES 

Vertical pump with free floating check valve (Patent; LMFBR), 

5:32256 
PUREX PROCESS 

Plutonium partitioning methods in power reactor fuel 
reprocessing, 5:31659 

Separation of uranium and plutonium by electrolytic reduction in 
the purex process, 5:31662 

PUREX PROCESS/REDOX REACTIONS 
Electroredox procedures for plutonium in power reactor fuel 
reprocessing, 5:31661 
PWR TYPE REACTORS 
See also COOK-1 REACTOR 
COOK-2 REACTOR 
LOFT REACTOR 
SHIPPINGPORT REACTOR 
PWR TYPE REACTORS/CONTAINMENT BUILDINGS 

Reactor technology. Progress report, January-March 1980, 
5:32267 (LA—8403-PR) 

PWR TYPE REACTORS/CONTAINMENT SYSTEMS 

Noble gas removal system for post-accident decontamination of 
power reactors, 5:32215 (K/ET—5016) 

PWR TYPE REACTORS/FUEL ASSEMBLIES 

Qualification of the B and W Mark B fuel assembly for high 
burnup. Second semi-annual progress report, January-June 1979, 
5:32218 (COO—4711-24) 

PWR TYPE REACTORS/FUEL CANS 

L2-6 fuel prepressurization and initial conditions, 5:32313 (EGG/ 
LTR-LO— 14-80-069) 

PWR TYPE REACTORS/FUEL CYCLE 

Comparative assessment of nuclear fuel cycles. Light-water 
reactor once-through, classical fast breeder reactor, and 
symbiotic fast breeder reactor cycles, 5:32260 (LA—8291-MS) 

PWR TYPE REACTORS/LOSS OF COOLANT 

Ability of the TRAC-P1A computer program to predict 
blowdown, refill, and reflood phenomena during Semiscale 
Mod-1 experiments, 5:32312 (CONF-800909—1) 


QUARTZ/PHYSICAL RADIATION EFFECTS 


L2-6 fuel prepressurization and initial conditions, 5:32313 (EGG/ 
LTR-LO— 14-80-069) 
RELAP4/MOD6 analysis of forced- and gravity-feed reflood 
tests, 5:32310 (CONF-800723—2) 
TRAC posttest calculations of Semiscale Test S-06-3, 5:32321 
(LA-UR—80-716) 
PWR TYPE REACTORS/REACTOR ACCIDENTS 
Noble gas removal system for post-accident decontamination of 
power reactors, 5:32215 (K/ET—5016) 
PWR TYPE REACTORS/REACTOR SAFETY 
ened reactor safety analysis codes, 5:32322 (LA-UR—80- 
14) 


Light Water Reactor Safety Research and Development Program. 
Quarterly report, January-June 1979, 5:32325 (SAND—79-2179) 
Prioritization of tasks in the draft LWR safety technology 
program plan. Final report, 5:32327 (SAND— 
WRRD monthly report, June 1980, 5:32315 (EGG/YBR—90-80) 
WRRD monthly report, May 1980, 5:32314 (EGG/YBR—81-80) 
PWR TYPE REACTORS/RISK ASSESSMENT 
Prioritization of tasks in the draft LWR safety technology 
program plan. Final report, 5:32327 (SAND—80-0686) 
Statistical problems in the assessment of nuclear risks, 5:32326 
(SAND—80-0373C) 
PWR TYPE REACTORS/TEST FACILITIES 
Measurement of velocity vectors in two-phase flows using five 
hole stagnation probe, 5:32219 (EGG/LTR-LO—00-80-117) 
IOMETERS/ACCURACY 


Instrumentation for solar radiation measurements, 5:31783 
PYRHELIOMETERS/ACCURACY 
Instrumentation for solar radiation measurements, 5:31783 
PYRIDINE/OXIDATION 
Fundamentals of nitric oxide formation in fossil fuel combustion. 
Progress report, March 29-June 28, 1980, 5:32679 (FE—2018- 
1 


PYRIDINE/PHOTOCHEMISTRY 
Synthetic applications of photosubstitution reactions of 
poly(pyridyl) complexes of ruthenium (ID), 5:32664 
PYRIDINE/PYROLYSIS 
Fundamentals of nitric oxide formation in fossil fuel combustion. 
Progress report, March 29-June 28, 1980, 5:32679 (FE—2018- 
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PYRITE/CHEMICAL REACTIONS 
Rate of oxydesulfurization of coal-derived pyrite in hot alkaline 
solution (MS Thesis; 50 references), 5:31454 (IS-T—905) 
PYROCHEMICAL REPROCESSING 
Molten salt oxidation-reduction processes for fuel processing, 
5:31658 
Pyrochemical coprocessing of uranium dioxide-plutonium dioxide 
LMFBR fuel by the salt transport method, 5:31656 
PYROCHEMICAL REPROCESSING/FEASIBILITY STUDIES 
National program for pyrochemical and dry processing of spent 
reactor fuel, 5:31655 
PYROLYSIS/MATHEMATICAL MODELS 
Andco-Torrax incinerator model program description, 5:31510 
(EGG-EA—5136) 
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QUALITY CONTROL/COMPUTER-AIDED DESIGN 
CAD/CAM: improved design quality, increased productivity, 
5:32478 (CONF-800692— 1) 
QUANTUM CHROMODYNAMICS/DEEP INELASTIC 
SCATTERING 
Quantum-chromodynamic analysis of eN deep-inelastic scattering 
data, 5:32929 
QUANTUM CHROMODYNAMICS/MUON-PROTON 
INTERACTIONS 
Transverse momentum and angular distributions of hadrons in 
muon-proton scattering and tests of quantum chromodynamics, 
5:32918 
QUANTUM CHROMODYNAMICS/PERTURBATION 
THEORY 
Choosing an expansion parameter for quantum chromodynamics, 
5:32941 


QUANTUM FLUIDS/ROTATION 
Observation of quantized circulation in rotating superfluid *He, 
5:32912 (DOE/ER/01569— 150) 
QUARK MODEL/LIMITING FRAGMENTATION 
Low p/sub T/ inclusive production in hadron-nucleus collisions, 
5:32998 (BNL—28166) 
QUARTZ/PHYSICAL RADIATION EFFECTS 
Radiation damage in diagnostic windows for the TFTR, 5:33144 





QUARTZ/THERMAL CONDUCTIVITY 


QUARTZ/THERMAL CONDUCTIVITY 
Thermal conductivity of silicic tuffs: predictive formalism and 
com: n with preliminary experimental results, 5:32890 
(SAND—80-0769) 
QUATERNARY PERIOD/PALEONTOLOGY 
= vegetation history of the Mississippi embayment, 


RABBITS/RADIONUCLIDE KINETICS 
Effects of deferoxamine mesylate on gallium-67 distribution in 
pre and abscess-bearing animals: concise communication, 
RADIAL FLOW MHD GENERATORS 
See DISK MHD GENERATORS 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTION 
See also CHARGED PARTICLE DETECTION 
GAMMA DETECTION 
ION DETECTION 
NEUTRON DETECTION 
PROTON DETECTION 
X-RAY DETECTION 
RADIATION DETECTION/IONIZATION CHAMBERS 
Ionization chamber (Patent), 5:32728 
RADIATION DETECTION/PROPORTIONAL COUNTERS 
Position-sensitive proportional counter with low-resistance metal- 
wire anode (Patent), 5:32733 
RADIATION DETECTORS 
See also HODOSCOPES 
IONIZATION CHAMBERS 
POSITION SENSITIVE DETECTORS 
PROPORTIONAL COUNTERS 
RADIOMETERS 
SHOWER COUNTERS 
SPARK CHAMBERS 
RADIATION DETECTORS/GASES 
Gas mixtures for gas-filled particle detectors (Patent), 5:32731 
RADIATION DOSES 
See also INTEGRAL DOSES 
RADIATION DOSES/COMPUTER CALCULATIONS 
Evaluation of adsorbed dose in mammography: Monte Carlo 
simulation studies, 5:33056 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HAZARDS/EMERGENCY PLANS 

The U.S. Army Radon Team: organization, capabilities and 

resources. Final report, 5:32862 (AD-A—076168) 
RADIATION HAZARDS/MAN 

Radioactivity in man: levels, effects and unknowns, 5:32863 

(CONF-800392—1) 
RADIATION SOURCES 

(For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES.) 

RADIATION SOURCES/RISK ASSESSMENT 
Radioactivity in man: levels, effects and unknowns, 5:32863 
(CONF-800392—1) 
RADICALS 
See also HYDROXYL RADICALS 
RADICALS/ELECTRON SPIN RESONANCE 
a for integerization errors in simulated EPR spectra, 
RADIOACTIVE AEROSOLS/RADIOACTIVITY TRANSPORT 

Comparison of aerosol behavior during sodium fires in CSTF with 

the HAA-3B code (LMFBR), 5:32317 (HEDL-SA—1982-FP) 
RADIOACTIVE BIOLOGICAL WASTES 

See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 

See also RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS/RADIONUCLIDE 

MIGRATION 

Calculation of pollutant transfer in an aquifer TRIDISOL Al, A2, 
and 3 codes. Report DSN No. 270, 5:32783 (DOE/CEA/ 
BMFT—8) 

Method for previsional evaluation of pollutant transfers in an 
aquifer. First results obtained in a sandy environment (at the 
BARP workings, GIRONDE). Report DSN No. 261, 5:32784 
(DOE/CEA/BMFT—9) 

RADIOACTIVE PARTICULATES 
See PARTICLES 


ERA Vol. 5, No. 20 
RADIOACTIVE WASTE OSA CODES 
Systems engineering programs for geologic nuclear waste 
i 31704 (gAND 80-0440, 


: gaa ) 
RADIOACTIVE ad! ob DISPOSAL/CONTAINERS 
Basalt Waste Isolati ject. Quarterly r 1S January 1-March 


RDINATED 


31, 1980, 5:31698 CRHO-BWI> 80-100. 
IOACTIVE cro ae  sleeauaas 
RESEARCH PROGRA 
Nevada Nuclear Waste ries Investigations. FY 1979 peer 
19610) summaries and related documentation, 5:31695 (NVO— 
— on geologic exploration activities, 5:31692 (DOE/RL/C— 


ae Aera ACTIVE WASTE DISPOSAL/ENVIRONMENTAL 
— ical 1. of the subseabed disposal of high-level 
uclear waste, 5:31701 (SAND—79-2117) 
RADIOACTIVE WASTE DISPOSAL/FEASIBILITY 
STUDIES 
EPR investigations of Gd** in single cr ~ 9 ens 
oy cy ee orthophosphates Y 
Subseabed Radioactive Waste Dis Feasibility Program: ocean 
oman mg naa es for the 80's, 5:31703 (SAND—80-0304C) 
RADIOGACTI DISPOSAL/MARINE DISPOSAL 
Subseabed Radioactive Waste Dis ] Feasibility Program: ocean 
engineering challenges for the 80's, 5:31703 (SAND—80-0304C) 
RADIOACTIVE WASTE DISPOSAL/RISK ASSESSMENT 
Identification of key radionuclides in a nuclear waste repository in 
basalt, 5:31699 O-BWI-ST—9) 
RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 
DISPOSAL 
Fission product release. Hs Sy report, January 1-March 31, 
1980, 5:32276 (LA—8389- 
Identification of key radionucliges in a nuclear waste repository in 
basalt, 5:31699 (RHO-BWI-ST— 
Process for disposal of aqueous solutions containing radioactive 
isotopes (Patent), 5:31707 
— on geologic exploration activities, 5:31692 (DOE/RL/C— 
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RADIOACTIVE WASTE FACILITIES/DEFORMATION 
Comparison of thermomechanical calculations for highly non- 
linear quasistatic drift deformations, 5:31702 (SAND—80-0149) 
RADIOACTIVE WASTE FACILITIES/DESIGN 
Basalt Waste Isolation Project. Quarterly report, January 1-March 
31, 1980, 5:31698 (RHO-BWI—80-100-2Q) 
RADIOACTIVE WASTE FACILITIES/ENGINEERING 
Systems engineering programs for geologic nuclear waste 
ae 5:31704 (SAND—80-0440) 
RADIOACTIVE WASTE FACILITIES/EVALUATION 
Inspection and evaluation of Nuclear Fuel Services high-level 
waste storage system. Program plan, 5:31700 (RHO-CD—882) 
RADIOACTIVE WASTE FACILITIES/FLOWSHEETS 
Actinide partitioning flowsheets, 5:31686 
RADIOACTIVE WASTE FACILITIES/INSPECTION 
Inspection and evaluation of Nuclear Fuel Services high-level 
waste storage system. Program plan, 5:31700 (RHO-CD—882) 
RADIOACTIVE WASTE FACILITIES/SITE SELECTION 
Report on geologic exploration activities, 5:31692 (DOE/RL/C— 
14 


RADIOACTIVE WASTE FACILITIES/SYSTEMS ANALYSIS 
Systems Ey 1 for geologic nuclear waste 
disposal, 5:317 04 (SA — 80-0440) 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
RADIOACTIVE WASTE MANAGEMENT/POLLUTION 
CONTROL 
Environmental control technology for mining, milling, and 
refining thorium, 5:31708 (PNL—3253) 
RADIOACTIVE WASTE MANAGEMENT/RESEARCH 
PROGRAMS 
Waste Management Program. Technical progress report, October- 
December 1979 (Savannah River Plant), 5:31670 (DP—79-125- 


4) 
RADIOACTIVE WASTE PROCESSING/ACTINIDES 
Actinide partitioning flowsheets, 5:31686 
Separation of actinides from Purex-type high active waste 
raffinates: development of experimental studies at JRC-ISPRA 
establishment, 5:31689 
RADIOACTIVE WASTE PROCESSING/CALCINATION 
Vitrification of radioactive high-level waste by spray calcination 
and in-can melting, 5:31680 (PNL—3145) 
RADIOACTIVE WASTE PROCESSING/COMBUSTION 
Evaluation of refractory materials for a nuclear waste incinerator, 
5:31682 (RFP—2969) 
RADIOACTIVE WASTE PROCESSING/COORDINATED 
RESEARCH PROGRAMS 
Long-term high-level waste technology. Composite quarterly 
technical report, January-March 1980, 5:31675 (DP—80-157-1) 
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RADIOACTIVE WASTE PROCESSING/ 
ELECTROPHORESIS 
Separation of actinides from high speed waste by means of 
counter current ion migration, 5:31690 
RADIOACTIVE WA PROCESSING/HIGH-LEVEL 
RADIOACTIVE WASTES 
Long-term high-level waste ee 1a, ies a 
technical rr January-March 1 5:31675 ar ry 
Vitrification of transuranic and beta-gamma phe a solid 
wastes, 5:31676 (DP—1553) 
RADIOACTIVE WASTE PROCESSING/LIQUID WASTES 
Process for aay se _ solutions containing radioactive 


RADIOACTIVE W WASTE P PROCESSING/SEPARATION 


PROCESS 
tion in JAERI, 5:31663 


Studies on a 
RADIOACTIVE WA PROCESSING/SOLVENT 
EXTRACTION 


Flowsheet development work at the Idaho Chemical Processing 
ene for the partitioning of actinides from acidic nuclear waste, 


RADIOACTIVE WASTE PROCESSING/VITRIFICATION 
Design and operation of small-scale melters for immobilizing 
ioactive waste, 5:31677 (DP-MS—79-108 
In-can melting demonstration of wastes from the Idaho Chemical 
Processin, t, 5:31681 (PNL—3405) 
Phin of vitrified ICPP zirconia calcine, 5:31678 (ENICO— 


Vitrification of transuranic and beta-gamma contaminated solid 
wastes, 5:31676 (DP—1553) 

Vitrification of radioactive high-level waste by spray calcination 
and in-can melting, 5:31680 akan 145 

RADIOACTIVE WASTE STO IRRAGE/COORDINATED 

RESEARCH PROGRAMS. 

Nevada Nuclear Waste Storage Investigations. FY 1979 peer 
19610) summaries and related documentation, 5:31695 (NVO— 
196-1 

RADIOACTIVE WASTE STORAGE/HIGH-LEVEL 

RADIOACTIVE WASTES 

Inspection and evaluation of Nuclear Fuel Services high-level 
waste storage system. Program plan, 5:31700 (RHO-CD—882) 

RADIOACTIVE WASTE STORAGE/MEETINGS 

Proceedings of the National Waste Terminal Storage Program 

information meeting, 5:31679 (ONWI—62) 
RADIOACTIVE WASTE STORAGE/TANKS 

Inspection and evaluation of Nuclear Fuel Services high-level 

waste storage system. Program plan, 5:31700 (RHO-CD—882) 
RADIOACTIVE WASTE STORAGE/UNDERGROUND 

STORAGE 

Comparison of thermomechanical calculations for highly non- 
linear quasistatic drift deformations, 5:31702 (SAND—80.0149) 

RADIOACTIVE WASTES 
See also HIGH-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
RADIOACTIVE WASTES/COMPARATIVE EVALUATIONS 

Wastes from selected activities in two light-water reactor fuel 

cycles, 5:31672 (PNL—3425) 
RADIOACTIVE WASTES/CONTAINERS 

Safety analysis report for packaging a DOT 7A specification 

container for tritiated liquid wastes, 5:32687 (SAND—80-8021) 
RADIOACTIVE WASTES/ENVIRONMENTAL TRANSPORT 

Studies of nuclear waste migration in Rs fies media. Annual 

report, October 1978-September 1979, 5:31691 (ANL—80-36) 
RADIOACTIVE WASTES/FORECASTING 

Wastes from selected activities in two light-water reactor fuel 
cycles, 5:31672 (PNL—3425) 

RADIOACTIVE WASTES/INFORMATION SYSTEMS 

PLOTLIB: a computerized nuclear waste source-term library 
storage and retrieval system, 5:31671 (K/OP—248) 

RADIOACTIVE WASTES/RISK ASSESSMENT 

Hazard index for underground toxic material, 5:32780 (UCRL— 
52889) 

RADIOACTIVE WASTES/TRANSPORT 

Safety analysis report for packaging a DOT 7A specification 
container for tritiated liquid arr 5:32687 (SAND—80-8021) 

RADIOACTIVE WASTES/VOLUM 
Wastes from selected activities in two / reactor fuel 
cycles, 5:31672 (PNL—3425) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOCARBON DATING 
See CARBON 14 
RADIOCHEMISTRY/RESEARCH PROGRAMS 
Experimental nuclear and radiochemistry. Progress report, 
ebruary 1, 1979-January 31, 1980 (Dept. of Chemistry, 
Carnegie-Mellon Univ., Pittsburgh, Pennsylvania, 2/1/79 to 1/ 
31/80), 5:32983 (COO—4721-2) 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 


RADIOGRAPHY (BIOMEDICAL) 


rats a. m from a multi-hundred watt 
fuel sphere sem 5:3172 [LS pn, ee 
RADIOISOTOPE HEAT 
Environmental and radiologi safety ee po doer wpe en of 
238 PyO, heat sources with terrestrial and environments. 
Se report, January 1-March 31, 1980, 5.328 32811 (LA—8400- 
"Geneal-purpose eeAT ms ctynaes phar pone Says” separ 
-purpose heat source project 
re — Progress report, Merch 1980, 5: 31724 (LA— 


it program. Advanced Nuclear 
. ose 1 dy Division, quarterly report, January-March 
RADIOISOTOPE HEAT SOURS 


CES/SAFETY 
Comparison of finite-element stress analysis with experimental 


here im 5:31726 —82 
RADIOISOTOPE MIGRATION cata 
See RADIONUCLIDE MIGRATION 

IOISOTOPES 


See also DELAYED NEUTRON PRECURSORS 
RADIOISOTOPES/DISTRIBUTION 
Uranium and thorium series nuclides in river sediments and river 
water, 5:32816 (ORO—3852-37) 
RADIOISOTOPES/ENVIRONMENTAL EXPOSURE 
PATHWAY 
Biological ramifications of the subseabed disposal of high-level 
nuclear waste, 5:31701 (SAND 21 
RADIOISOTOPES/ENVIRONMENTAL TRANSPORT 
Biological ramifications of the subseabed of high-level 
nuclear waste, 5:31701 (SAND—79-2117) 
Multicomponent mass transport model: a model for simulating 
. of radionuclides in ground water, 5:31696 (PNL— 
1 
Studies of nuclear waste migration in geolo, 
report, October 1978-September 1979, 5: Fol CAN 691 (ANI 80-36) 
RADIOISOTOPES/GEOCHEMISTRY 
Uranium and thorium series nuclides in river sediments and river 
water, 5:32816 (ORO—3852-37) 
Uranium and thorium series isotopes in nearshore marine 
sediments, 5:32817 (ORO—3852-38) 
RADIOMETERS/REVIEWS 
Infrared radiation measurements, 5:31784 
RADIOMETRIC SURVEYS/DATA ANALYSIS 
Statistical techniques applied to aerial radiometric surves 
(STAARS): percentile estimation with the normal and 
lognormal distributions, 5:31632 (GJBX—123(80)) 
RADIONUCLIDE MIGRATION 
(In environment.) 
RADIONUCLIDE MIGRATION/MATHEMATICAL 
MODELS 
Computer codes for environmental assessments, 5:32771 (DOE/ 
TIC—11228) 
Modeling study of gaseous Rn-222, Xe-133, and He-4 for uranium 
exploration, 5:31634 (GJBX—140(80)) 
RADIONUCLIDE MIGRATION/MEASURING METHODS 
Methods for determining radionuclide retardation factors: status 
report, 5:31697 (PNL—3349) 
RADIONUCLIDE MIGRATION/T CODES 
Calculation of pollutant transfer in an a TRIDISOL Al, A2, 
and 3 codes. Report DSN No. 270, 5:32783 (DOE/CEA/ 
BMFT—8) 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS/CHEMICAL PREPARATION 
Cyclotron isotopes and radiopharmaceuticals. Pt. 31. 
Improvements in "Br production and radiochemical separation 
from enriched "Se, 5:32676 
RADIOPHARMACEUTICALS/DOSIMETRY 
Radiation dosimetry of two new tellurium-123m-labeled adrenal- 
imaging agents: concise communication (Dose calculations 
based on rat biological data), 5:32844 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY/NEUTRON SOURCES 
Californium-252 encapsulation at the Savannah River Laboratory, 
5:32673 (DP-MS—79-109) 
RADIOTHERAPY/RADIATION SOURCE IMPLANTS 
Technique for rapid implantation of multiple iodine-125 seeds, 
5:32849 
RADIUM/RADIOECOLOGICAL CONCENTRATION 
Studies in iodine metabolism. Progress report and publications, 
1979-1980, 5:32865 (DOE/EV/01643—141) 
RADON/ABUNDANCE 
Recent radon transient experiments, 5:32098 (SGP-TR—30) 





RADON/HEALTH HAZARDS 


RADON/HEALTH HAZARDS 

Human disease from radon exposures: the impact of energy 
conservation in residential buildings, 5:32458 

RADON 222/ENVIRONMENTAL NSPORT 
Modeling study of us Rn-222, Xe-133, and He-4 for uranium 

exploration, 5:31634 (GJBX—140(80)) 
RAFT R VALLEY/GEOTHERMAL POWER PLANTS 
SMW Raft River facility experience, 5:32110 (CONF-800681—1) 
Operational upset transients in a dual boiling binary cycle 
geothermal power plant, 5:32112 (CONF-800920—9) 

Raft River 5-MW(e) geothermal pilot plant project, 5:32111 
(CONF-800920—8) 

Semiannual Pato report for the Idaho Geothermal Program, 
October 1, 1979-March 31, 1980, 5:32108 (EGG—2034) 


RAFT RIVER VALLEY/GEOTHERMAL WELLS 
Reservoir response to tidal and barometric effects, 5:32145 


(UCRL—84461) 
RAFT RIVER VALLEY/GROUND SUBSIDENCE 
Case study data base companion report 3 to simulation of 
geothermal subsidence (LBL-10571), 5:32105 (LBL—10839) 
RAMAN EFFECT/INVERSE SCATTERING PROBLEM 
Inverse Raman effect: applications and detection techniques, 
5:32907 (IS-T—892) 
RANKINE CYCLE ENGINES/AUTOMOTIVE FUELS 
Solid fuel a: to transportation engines, 5:32467 (DOE/ 
CS/ 36051-—T 
RANKINE CYCLE ENGINES/DESIGN 
1979 progress report on the Olive Grove shopping center in 
Westlake Village, California, 5:31919 (CONF-791239—) 
RANKINE CYCLE POWER SYSTEMS/HEAT RECOVERY 
Organic Rankine cycles for the petrochemical industry (250 to 
350°F), 5:32491 (CONF.790452—(Vol. 2)) 
RANKINE CYCLE POWER SYSTEMS/RESEARCH 
PROGRAMS 
Organic Rankine cycles for the petrochemical industry (250 to 
350°F), 5:32491 (CONF-790432—(Vol.2)) 
RARE EARTH COMPLEXES/CHEMICAL REACTION 
KINETICS 
Lanthanide (III) and actinide (III) chelate kinetics via solvent 
extraction, 5:32672 
RARE EARTH NUCLEI/HIGH SPIN STATES 
Description of high spin states in the N = 82 region, 5:33001 
(ANL/PHY—79-4) 
Yrast traps and very high spin states in the N ~ 82 region, 5:33009 
(ANL/PHY—79-4) 
RARE EARTH NUCLEI/MOMENT OF INERTIA 
Properties of yrast states and yrast traps, 5:33041 (ANL/PHY— 
79. 
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RARE EARTH NUCLEI/YRAST STATES 
Z=64 shell closure and its implications for the yrast isomers in ths 
A=150 region, 5:32988 (ANL/PHY—79-4) 
RARE EARTHS 
See also CERIUM 
EUROPIUM 
LANTHANUM 
NEODYMIUM 
SAMARIUM 
TERBIUM 
RARE EARTHS/SEPARATION PROCESSES 
Properties and uses of nitrogen and sulfur donors ligands in 
actinide separations, 5:32647 
RATS/RADIONUCLIDE KINETICS 
Effects of deferoxamine mesylate on gallium-67 distribution in 
=— abscess-bearing animals: concise communication, 
REACTOR ACCIDENTS 
See also LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
REACTOR CORE DISRUPTION 
REACTOR ACCIDENTS/AEROSOLS 
Aerosol measurement techniques and accuracy in the CSTF 
(LMFBR), 5:32316 (HEDL-SA—1981-FP) 
REACTOR ACCIDENTS/CHEMICAL REACTORS 
Liquid metal reactions under postulated accident conditions for 
ission and fusion reactors, 5:32320 (HEDL-SA—2131-FP) 
REACTOR ACCIDENTS/DECOMMISSIONING 
INEL waste cleanup, 5:31674 (CONF-791234—7) 
REACTOR ACCIDENTS/DECONTAMINATION 
INEL waste cleanup, 5:31674 (CONF-791234—7) 
REACTOR ACCIDENTS/FIRES 
Comparison of aerosol behavior during sodium fires in CSTF with 
the HAA-3B code (LMFBR), 5:32317 (HEDL-SA—1982-FP) 
REACTOR ACCIDENTS/FISSION PRODUCT RELEASE 
Noble gas removal system for post-accident decontamination of 
power reactors, 5:32215 (K/ET—5016) 
REACTOR CHARGING MACHINES/GRABS 
Vibrating fuel grapple (Patent; LMFBR), 5:32224 


REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
FUEL ELEMENTS 
REACTOR CHARGING MACHINES 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR COMPONENTS/DEFORMATION 
Finite deformation analysis of continuum structures with time 
dependent anisotropic elastic plastic material behavior (LWBR/ 
AWBA Development Program), 5:32254 (WAPD-TM—1384) 
REACTOR COMPONENTS/DEPOSITS 
Deposition and removal of radioactive isotopes from LMFBR 
components, 5:32244 (HEDL-SA—1954) 
REACTOR COMPONENTS/STRESS ANALYSIS 
Finite deformation analysis of continuum structures with time 
dependent anisotropic elastic plastic material behavior (LWBR/ 
AWBA Development Program), 5:32254 (WAPD-TM—1384) 
REACTOR COMPONENTS/SURFACE CLEANING 
Deposition and removal of radioactive isotopes from LMFBR 
components, 5:32244 (HEDL-SA—1954) 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
REACTOR COOLING SYSTEMS/FLUID FLOW 
Slope and intercept of the dimensionless velocity profile for 
artificially roughened surfaces, 5:32271 
REACTOR COOLING SYSTEMS/HEAT TRANSFER 
Slope and intercept of the dimensionless velocity profile for 
artificially roughened surfaces, 5:32271 
REACTOR CORE DISRUPTION/AEROSOLS 
Time-resolving sampler to determine initial fuel aerosols under 
CDA conditions, 5:32328 (SAND—80-1112C) 
REACTOR CORE DISRUPTION/MATHEMATICAL 
MODELS 
Computational methods for LMFBR whole-core accident 
analysis, 5:32323 (LA-UR—80-1459) 
REACTOR CORE DISRUPTION/TEST FACILITIES 
Time-resolving sampler to determine initial fuel aerosols under 
CDA conditions, 5:32328 (SAND—80-1112C) 
REACTOR CORES/NEUTRON REACTIONS 
MIT LMFBR Blanket Research Project. Quarterly progress 
report, January 1-March 31, 1980, 5:32232 (DOE/ET/37241— 
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REACTOR CORES/REACTIVITY COEFFICIENTS 
Safety analysis of thorium-based fuels in the General Electric 
Standard BWR, 5:32324 (ORNL/SUB—7537/14) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION/ELECTRONIC CIRCUITS 
Automated pattern recognition system for noise analysis, 5:32269 
(CONF-800607—42) 
REACTOR INSTRUMENTATION/MICROELECTRONIC 
CIRCUITS 
275°C thick-film hybrid microcircuitry fabrication technology, 
5:32100 (SAND—80-0078) 
REACTOR INSTRUMENTATION/POWER DENSITY 
Automated pattern recognition system for noise analysis, 5:32269 
(CONF-800607—42) 
REACTOR KINETICS/NEUTRON TRANSPORT THEORY 
Transport and reactor theory. Progress report January 1-March 
31, 1980, 5:32266 (LA—8380-PR) 
REACTOR KINETICS/NUCLEAR DATA COLLECTIONS 
Processing ENDF/B-V uncertainty data into multigroup 
covariance matrices, 5:32253 (ORNL/TM—7221) 
REACTOR KINETICS/PERTURBATION THEORY 
Constrained sensitivity theory, 5:32265 (CONF-800607—59) 
Development and verification of multicycle depletion perturbation 
theory, 5:32264 (CONF-800607—40) 
REACTOR MAINTENANCE 
Between-cycle laser system for depressurization and resealing of 
modified design nuclear fuel assemblies (Patent), 5:32273 
REACTOR MATERIALS 
(See also specific materials.) 
See also MATRIX MATERIALS 
NUCLEAR FUELS 
REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 
FFTF irradiation of fracture mechanics specimens for out-of-core 
structures, 5:32249 (HEDL-TC—1213) 
REACTOR MATERIALS/TRIBOLOGY 
Qualification of tribological materials and coatings for use in 
sodium (LMFBR), 5:32243 (HEDL-SA—1941) 
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REACTOR SAFETY 
(Theoretical and experimental investigations of the behavior of reactor 
types and 7 under various real or hypothetical accidents.) 
Prioritization of tasks in the draft LWR safety technolo 
PBS span plan. Final report, 5:32327 (SAND— 
ety analysis of thorium-based fuels in the General Electric 
Standard BWR, 5:32324 (ORNL/SUB—7537/14) 
Transport and reactor theory. Progress report January 1-March 
31, 1980, 5:32266 (LA—8380-PR) 
REACTOR SAFETY/COMPUTER CALCULATIONS 
“ao reactor safety analysis codes, 5:32322 (LA-UR—80- 


1 
REACTOR SAFETY/RESEARCH PROGRAMS 
= Water Reactor Safety Research and Development Program. 
erly report, January-June 1979, 5:32325 (SAND—79-2179) 
WRRD monthly report, June 1980 (PWR: BWR), 5:32315 (EGG/ 
YBR—90-80) 
be 7 report, May 1980 (PWR; BWR), 5:32314 (EGG/ 
—81-80) 
REACTOR TECHNOLOGY/RESEARCH PROGRAMS 
Reactor technology. Progress report, January-March 1980, 
5:32267 (LA—8403-PR) 
REACTOR VESSELS/CLOSURES 
Closure head for a nuclear reactor (Patent; LMFBR), 5:32257 
REACTORS 
See also IRRADIATION REACTORS 
POWER REACTORS 
PROCESS HEAT REACTORS 
PRODUCTION REACTORS 
RESEARCH AND TEST REACTORS 
WATER COOLED REACTORS 
REACTORS/ENVIRONMENTAL IMPACTS 
Potential impact of radiocarbon releases by the nuclear power 
industry. Consultant report, 5:32864 (P—300-80-006) 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING (FUEL) 
See REPROCESSING 
REDOX FUEL CELLS/DESIGN 
Redox storage systems for solar applications, 5:32429 (DOE/ 
NASA/1002—80-5) 
REFRACTORIES/CORROSION RESISTANCE 
Design, engineering and evaluationn of refractory liners for 
slagging gasifiers. Seventh quarterly technical progress report, 
April 1-June 30, 1980, 5:31475 (ITRI-M_-6043-7) 
REFRACTORIES/DESIGN 
Design, engineering and evaluationn of refractory liners for 
slagging gasifiers. Seventh quarterly technical progress report, 
April 1-June 30, 1980, 5:31475 (IITRI-M—6043-7) 
REFRACTORIES/EVALUATION 
Design, engineering and evaluationn of refractory liners for 
slagging gasifiers. Seventh quarterly technical progress report, 
April 1-June 30, 1980, 5:31475 (IITRI-M—6043-7) 
REFRACTORIES/PERFORMANCE TESTING 
Evaluation of refractory materials for a nuclear waste incinerator, 
5:31682 (RFP—2969) 
REFRACTORIES/TEST FACILITIES 
Design, engineering and evaluationn of refractory liners for 
slagging gasifiers. Seventh quarterly technical progress report, 
April 1-June 30, 1980, 5:31475 (IITRI-M—6043-7) 
REFRIGERATORS/CERTIFICATION 
Refrigerator and freezer directory: sort by type. Based on 1977 
standards, 5:32456 (P—400-00-017 
REFRIGERATORS/ENERGY CONSUMPTION 
Refrigerator and freezer directory: sort by type. Based on 1977 
standards, 5:32456 (P—400-00-017) 
REFRIGERATORS/ENERGY EFFICIENCY STANDARDS 
California Energy Commission Conservation Division Regulations 
for Appliance Efficiency Standards (includng requirements for 
intermittent ignition devices): relating to refrigerators and 
freezers, room air conditioners, central air conditioners, gas 
space heaters, water heaters, plumbing fittings, gas clothes 
dryers, and gas cooking appliances, 5:32441 (P—400-80-001) 
REFUSE 
See SOLID WASTES 
REFUSE-FUELED POWER PLANTS/ECONOMICS 
Feasibility study of wood-residue-fired cogeneration at Heppner, 
Oregon. Final report, 5:32193 (EPRI-AP—1403) 
REFUSE-FUELED POWER PLANTS/FEASIBILITY 
STUDIES 
Feasibility study of wood-residue-fired cogeneration at Heppner, 
Oregon. Final report, 5:32193 (EPRI-AP— 1403) 
REFUSE-FUELED POWER PLANTS/FUEL SUBSTITUTION 
University of Kansas energy forest. Final report to the Ozarks 
Regional Commission, 5:31849 
REFUSE-FUELED POWER PLANTS/WOOD WASTES 
Feasibility study of wood-residue-fired cogeneration at Heppner, 
Oregon. Final report, 5:32193 (EPRI-AP—1403) 


RESELLERS/INVENTORIES 


REGION I 

See NORTH ATLANTIC REGION 
REGION II ; 

See MID-ATLANTIC REGION 
REGION Ill 

See CENTRAL REGION 
REGION IV 

See SOUTHEAST REGION 
REGION IX 

See WESTERN REGION 
REGION V 

See GREAT LAKES REGION 
REGION VI 

See SOUTHWEST REGION 
REGION VII 

See MIDWEST REGION 
REGION X 

See PACIFIC NORTHWEST REGION 
REINFORCED PLASTICS/CREEP 

Room-temperature transverse compressive creep of thick Kevlar 
fabric/ epoxy laminates, 5:32601 (SAND—80-0104C) 

REINFORCED PLASTICS/MATERIALS RECOVERY 

Room-temperature transverse compressive creep of thick Kevlar 

fabric/ epoxy laminates, 5:32601 (SAND—80-0104C) 
OTE AREAS/POWER GENERATION 
Regenerative burner system for thermoelectric power sources. 
Technical report, 5:32479 (AD-A—075955) 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 
WIND POWER 
RENEWABLE ENERGY SOURCES/COMPARATIVE 

EVALUATIONS 

Comparative evaluation of nontraditional energy resources (Time 
horizons of 1979, 1985, 1991, and 2000), 5:32395 (P—500-80-006) 

RENEWABLE ENERGY SOURCES/ENERGY SOURCE 

DEVELOPMENT 

Estimates of the costs of renewable energy technologies for New 
York State, 5:31843 (NYSERDA—79-7) 

Federal non-nuclear energy R and D program. Public hearing 
transcript (Environmental protection aspects), 5:32380 (EPA— 
600/9-78-023) 

RENEWABLE ENERGY SOURCES/RESEARCH 

PROGRAMS 

Decentralized energy studies: compendium of international studies 
and research, 5:32383 (SERI/RR—744-451) 

Exploring new choices for California: the 1980/81 Report to the 
Legislature, 5:32416 (P—500-80-008) 

RENEWABLE ENERGY SOURCES/REVIEWS 

Decentralized energy studies: compendium of international studies 
and research, 5:32383 (SERI/RR—744-451) 

REPROCESSING 
See also AIROX PROCESS 
PUREX PROCESS 
THOREX PROCESS 
REPROCESSING/SEPARATION PROCESSES 
Studies on actinides separation in JAERI, 5:31663 
REPRODUCTION/SENSITIVITY 
Egg production of a marine planktonic copepod in relation to its 
food supply: laboratory studies, 5:32800 
RESEARCH AND TEST REACTORS 
See also TEST REACTORS 
RESEARCH AND TEST REACTORS/FLOWMETERS 

Accuracy of various alternate methods of calculating total mass 
flow rate for PKL instrumented pipe spool prototype tests in 
single- and two-phase steam-water flows, 5:32305 (UCRL— 
52965) 

RESEARCH AND TEST REACTORS/TABLES 
Nuclear reactors: built, being built, or planned in the United States 
as of Dec 31, 1979, 5:32212 (DOE/TIC—8200-R41) 
RESEARCH PROGRAMS 
See also COORDINATED RESEARCH PROGRAMS 
DEMONSTRATION PROGRAMS 
RESEARCH PROGRAMS/GEOLOGY 

Application of QA geoscience investigations, 5:31705 (SAND— 
80-0531C) 

RESEARCH PROGRAMS/QUALITY ASSURANCE 

Application of QA geoscience investigations, 5:31705 (SAND— 

531C) 
RESELLERS/ENERGY CONSERVATION 
Reducing energy costs in wholesale distribution, 5:32463 
RESELLERS/INVENTORIES 

Commercial and industrial storage of distillate and gasoline. A 
study required by Section 241 of the Emergency Energy 
Conservation Act of 1979, 5:31579 (DOE/EIA—0222) 





RESERVOIR ENGINEERING/BIBLIOGRAPHIES 


RESERVOIR ENGINEERING/BIBLIOGRAPHIES 
Annotated hana r: TOP The = eothermal reservoir 
332144 P- 
RESERVOIR 3NGINEERING/MA THEMATICAL MODELS 
Field example of free surface testing, 5:32136 (SGP-TR—30) 
RESERVOIR ENGINEERING SEARCH PROGRAMS 
progd subsidence programs, 832131 (SGP.TR30) 
subsidence pro -TR— 
RESERVOIR ROCK 
See also CARBONATE ROCKS 
FRACTURED RESERVOIRS 
RESERVOIR ROCK/FLUID FLOW 
Mathematical solutions of parametric pulsed production of 
ee re hase flow — a media, 5:31566 (MER—10. es )) 
RES S 


G 
See also APARTMENT BUILDINGS 
OUSES 


Hi 
RESIDENTIAL BUILDINGS/AIR INFILTRATION 
Field air — e of newly installed residential windows, 5:32454 
RESIDENTIAL BUILDINGS/DESIGN 

Index I Td thermal comfort in homes, 5:31981 (DOE/AL/ 

10891—T1 
RESIDENTIAL BUILDINGS/ENERGY CONSERVATION 

California plan for the residential conservation service, 5:32457 
(P—400-80-062) 

Human disease from radon exposures: the — of energy 
conservation in residential buildings, 5:324: 

RESIDENTIAL BUILDINGS/GAS F FURNACES 
Advanced residential furnaces, 5:32448 (CONF-800642—4) 
RESIDENTIAL BUILDINGS/INDOOR AIR POLLUTION 

Human disease from radon exposures: the to of energy 
conservation in residential buildings, 5:324: 

RESIDENTIAL BUILDINGS/PASSIVE SOLAR COOLING 

SYSTEMS 

met oy winners of the passive solar design competition, 

RESIDENTIAL BUILDINGS/PASSIVE SOLAR HEATING 

SYSTEMS 

Controlled integration of Trombe wall and direct gain in passive 
solar residences, 5:31979 (DOE/AL/10891—T1 

— —_ winners of the passive solar design competition, 

RESIDENTIAL BUILDINGS/PHOTOVOLTAIC POWER 
SUPPLIES 
Regional conceptual design and analysis studies for residential 
hotovoltaic systems, 5:31863 (SAND—78-7040/2) 
RESIDENTIAL BUILDINGS/RESISTANCE HEATING 

Residential space heating: solar and electric resistance systems 

cost and performance data, 5:32004 (P—104-80-001) 
RESIDENTIAL BUILDINGS/SOLAR SPACE HEATING 

Interregional comparisons of the cost of conserving conventional 
fuels, 5:32000 (LA-UR—80-1914) 

Residential space heating: solar and electric resistance systems 
cost and performance data, 5:32004 (P—104-80-001) 

RESIDENTIAL BUILDINGS/SPACE HVAC SYSTEMS 

Comparison of solar heat pump systems to conventional methods 
for residential heating, cooling, and water heating, 5:32016 
(SERI/TR—98150-2(Vol.1)(Exect.Summ.)) 

Comparison of solar heat pump systems to conventional methods 
for residental heating, cooling, and water heating. Final report, 
5:32015 (SERI/T R-981302 o1.2)) 

Comparison of solar heat pump systems to conventional methods 
for residential heating, cooling, and water heating, 5:32017 
(SERI/TR—98150-2(Vol.3)(App.)) 

RESIDENTIAL BUILDINGS/WATER HEATERS 

Comparison of solar heat pump systems to conventional methods 
for residential heating, coolin; = and water heating, 5:32016 
(SERI/TR—98150-2(Vol.1)(Exect.Summ.)) 

Comparison of solar heat pump systems to conventional methods 
for residental heating, cooling, and water heating. Final report, 
5:32015 (SERI/TR—981502(Vol.2)) 

Comparison of solar heat pump systems to conventional methods 
for residential heating, cooling, ” water heating, 5:32017 
(SERI/TR—98150-2(Vol.3)(A 

RESIDENTIAL BUILDINGS/W Rows 
re DL 993 leakage of newly installed residential windows, 5:32454 
RESIDENTIAL SECTOR/ALLOCATIONS 

Energy data report: natural gas deliveries and curtailments to end- 
use customers and potential needs for additional alternate fuels: 
1979-1980 heating season (November-March), 5:31607 (DOE/ 
EIA—0150(79)(80)) 

RESIDENTIAL SECTOR/GAS APPLIANCES 

Natural gas: its contribution to energy conservation, 5:32455 
(NP—25002) 

RESIDUAL PETROLEUM/HYDROCRACKING 

Chemistry and processability of crude oil asphaltenes as studied by 
ultracentrifugation, 5:31572 (LA-UR—80-1439) 
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RESIDUES 
See also ASHES 
RESIDUES/ACTIVATION ANALYSIS 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 
RESIDUES/CHEMICAL ANALYSIS 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development rt No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 
RESIDUES/CHEMICAL COMPOSITION 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 
RESIDUES/COKING 
EDS coal liquefaction process development. Phase V. Monthly 
709332) progress report, June 1-June 30, 1980, 5:31486 (FE— 
RESIDUES/FLUIDIZED-BED COMBUSTION 
EDS coal liquefaction process development. Phase V. Monthly 
a progress report, June 1-June 30, 1980, 5:31486 (FE— 
93-52) 
RESIDUES/GASIFICATION 
EDS coal liquefaction process development. Phase V. Monthly 
7093-52) progress report, June 1-June 30, 1980, 5:31486 (FE— 
Gasification of residual materials from coal liquefaction. 
Evaluation of pelletized Kerr McGee Ash Concentrate as a 
feedstock for the Texaco Coal Gasification Process. Final report 
on Type I laboratory test, 5:31469 (FE—2247-25) 
RESIDUES/RECYCLING 
EDS coal liquefaction process development. Phase V. Monthly 
7093-52) progress report, June 1-June 30, 1980, 5:31486 (FE— 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS/CREEP 
Room-temperature transverse compressive creep of thick Kevlar 
fabric/ epoxy laminates, 5:32601 (SAND—80-0104C) 
RESINS/MATERIALS RECOVERY 
Room-temperature transverse compressive creep of thick Kevlar 
fabric/ epoxy laminates, 5:32601 (SAND—80-0104C) 
ISTIVITY (ELECTRIC) 


See ELECTRIC CONDUCTIVITY 
RESOURCE ASSESSMENT/MATHEMATICAL MODELS 
Wind resource assessment in California, 5:32166 (P- 500-80-024) 
RESOURCE DEVELOPMENT/LEGAL ASPECTS 
Legal and administrative obstacles to extracting other minerals 
rom oil shale, 5:31618 (EMD—79-65) 
RESOURCE DEVELOPMENT/MANAGEMENT 
Changes in public-land management required to achieve 
Congressional expectations, 5:32373 (CED—80-82) 
RESOURCE DEVELOPMENT/POLITICAL ASPECTS 
Petroleum and politics: the Texas Railroad Commission, 5:31586 
(UT/CES-PS—10) 
RESOURCE DEVELOPMENT/STATISTICAL MODELS 
Alaskan hydrocarbon supply model: methodology description, 
5:32403 (DOE/EIA—0103/22) 
RESOURCE RECOVERY FACILITIES/DEMONSTRATION 
PROGRAMS 
Resource recovery: research development and demonstration 
plan, 5:32504 (DOE/CS/20178—01) 
RESOURCE RECOVERY FACILITIES/ECONOMIC 
ANALYSIS 
Materials and energy from municipal waste, 5:32506 (OTA-M— 


93) 
RESOURCE RECOVERY FACILITIES/EXPLOSIONS 
Approach to energy attenuation of explosive wasted in processing 
equipment, 5:32706 
RESOURCE RECOVERY FACILITIES/FEASIBILITY 
STUDIES 
Materials and energy from municipal waste, 5:32506 (OTA-M— 


93) 
RESOURCE RECOVERY FACILITIES/RESEARCH 
PROGRAMS 
Resource recovery: research development and demonstration 
plan, 5:32504 (DOE/CS/20178—01) 
RESOURCE RECOVERY FACILITIES/SAFETY 
Approach to energy attenuation of explosive wasted in processing 
uipment, 5:32706 
RESPIRATORS/PERFORMANCE TESTING 
Effectiveness of self-contained breathing apparatus in a fire 
environment, 5:32686 (UCRL—840. 4036) 
RESPIRATORY EQUIPMENT 
See RESPIRATORS 
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RESPIRATORY SYSTEM 
See also LUNGS 
RESPIRATORY SYSTEM/STRUCTURAL MODELS 
ROME ae deposition models. Final report, 5:32855 
RESTAURANTS/SOLAR SPACE HEATING 

Solar space and water heating for Shoney's Restaurant in North 
Little Rock, Arkansas, 5:31896 (CONF-791239—) 

Stanford University Central Food Services Building solar space 
and domestic hot water heating system, 5:31888 (CONF- 
791239—) . 

RESTAURANTS/SOLAR WATER HEATING 

Solar space and water heating for Shoney's Restaurant in North 
Little Rock, Arkansas, 5:31896 (CONF-791239—) 

Stanford University Central Food Services Building solar space 
and domestic hot water heating system, 5:31888 (CONF- 


791239—) 
/CELL PROLIFERATION 
Erythropoietic stress, macrocytosis, and hemoglobin switching in 
HbAA sheep, 5:32832 
REVEGETATION/PREFERRED SPECIES 
Studies of Elymus mollis directed toward its use in revegation of 
maritime tundra, 5:32779 (ORO—4180-9) 
REVERSE-FIELD PINCH/CHARGED-PARTICLE TRANSPORT 
Alpha-particle considerations relevant to the Reversed-Field 
inch Reactor (RFPR), 5:33084 (LA-UR—80-2220) 
User's guide for RFPBRN, a one-dimensional transport and 
stability code, 5:33082 (COO—2218-164) 
REVERSE-FIELD PINCH/DESIGN 
Physics considerations of the Reversed-Field Pinch fusion reactor, 
5:33101 (LA-UR—80-2219) 
REVERSE-FIELD PINCH/MATHEMATICAL MODELS 
One-dimensional thermonuclear burn computations for the 
Reversed-Field Pinch Reactor (RFPR), 5:33081 (COO—2218- 
154 


) 
RHENIUM ALLOYS/EMBRITTLEMENT 

Liquid-metal embrittlement of refractory metals by molten 

lutonium, 5:32552 (UCRL—83986) 
RHODANATES 
See La YANATES 
RHODANI 
See THIOC YANATES 
RHODE ISLAND 

End of survey report: State of Rhode Island, 5:31581 (DOE/EIA/ 
10160—T1) 

RHODE ISLAND/LOW-HEAD HYDROELECTRIC POWER 

PLANTS 

Legal obstacles and incentives to the development of small-scale 
hydroelectric power in Rhode Island, 5:31747 (DOE/RA/ 
04934—11) 

Preliminary analysis of legal obstacles and incentives to the 
development of low-head hydroelectric power in the 
northeastern United States, 5:31740 (DOE/RA/04934—01) 

RHODIUM BORIDES/CRYSTAL FIELD 

Low-temperature magnetic properties of HoRh,B,, 5:32596 

RHODIUM BORIDES/CURIE POINT 
Crystal field effects in magnetic superconducting Er/sub 1-x/Tm/ 
sub x/Rh,B, and Er/sub 1-x/Ho/sub x/Rh,By, 5:32594 

RHODIUM BORIDES/FERROMAGNETISM 

Low-temperature magnetic properties of HoRh,B,, 5:32596 
RHODIUM BORIDES/MAGNETIC SUSCEPTIBILITY 

Low-temperature magnetic properties of HoRh, By, 5:32596 
RHODIUM BORIDES/MAGNETIZATION 

Low-temperature magnetic properties of HoRh,B,, 5:32596 
RHODIUM BORIDES/MAGNETOSTRICTION 

Low-temperature magnetic properties of HoRh,B,, 5:32596 
RHODIUM BORIDES/PHASE DIAGRAMS 

Crystal field effects in magnetic superconducting Er/sub 1-x/Tm/ 
sub x/Rh,B, and Er/sub 1-x/Ho/sub x/Rh,B,, 5:32594 

RHODIUM BORIDES/SPECIFIC HEAT 

Crystal field effects in magnetic superconducting Er/sub 1-x/Tm/ 
sub x/Rh,B, and Er/sub 1-x/Ho/sub x/Rh,B,, 5:32594 

Low-temperature magnetic properties of HoRh,B,, 5:32596 

RHODIUM BORIDES/SUPERCONDUCTIVITY 
Crystal field effects in magnetic superconducting Er/sub 1-x/Tm/ 
sub x/Rh,B, and Er/sub 1-x/Ho/sub x/Rh,B,, 5:32594 
RHODIUM BORIDES/THERMAL EXPANSION 
Low-temperature magnetic properties of HoRh,B,, 5:32596 
RHODIUM BORIDES/TRANSITION TEMPERATURE 

Crystal field effects in magnetic superconducting Er/sub 1-x/Tm/ 

sub x/Rh,B, and Er/sub 1-x/Ho/sub x/Rh,B,, 5:32594 
RHODIUM COMPLEXES/CATALYTIC EFFECTS 

Applications of functionalized polymers in catalysis. Progress 

report 3, July 15, 1979-July 1, 1980, 5:32656 (DOE/ER/03563— 


3) 
RHODIUM COMPLEXES/CHEMICAL REACTIONS 
Reactivity patterns of transition metal hydrides and alkyls, 5:32658 
(LBL—10214) 


RUTHENIUM COMPLEXES/PHOTOCHEMISTRY 


RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RINGOTRON 
See ELECTRON-RING ACCELERATORS 
RIO GRANDE RIVER/SEDIMENTS 
Uranium and thorium series nuclides in river sediments and river 
water, 5:32816 (ORO—3852-37) 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ASSESSMENT 
Prioritization of tasks in the draft LWR safety technology 
program plan. Final report, 5:32327 (SAND—80-0686) 
RISK ASSESSMENT/FORECASTING 
Identification of key radionuclides in a nuclear waste repository in 
basalt, 5:31699 (RHO-BWI-ST—9) 
RISK ASSESSMENT/STATISTICAL MODELS 
Statistical problems in the assessment of nuclear risks, 5:32326 
(SAND—80-0373C} 


See FASTENERS 
ROADS/LIGHTING SYSTEMS 
Conversion of the city of Sunnyvale streetlighting system to 
sodium vapor. Volume II. Appendix; comments, 5:32498 
Conversion of the city of Sunnyvale streetlighting system to 
sodium vapor. Volume I. Technical report, 5:32499 
ROCK BEDS/CONTROL 
Design and control tradeoffs for rockbins in passively solar heated 
houses with high solar fractions, 5:32059 (DOE/AL/10891— 
Tl) 
ROCK BEDS/DESIGN 
Design and control tradeoffs for rockbins in passively solar heated 
houses with high solar fractions, 5:32059 (DOE/AL/10891— 
Tl) 
Low-tem sensible heat storage, 5:32060 
ROCK BEDS/SENSIBLE HEAT STORAGE 
Low-temperature sensible heat storage, 5:32060 
Rock bed storage with heat pump. Final report, 5:32058 (COO— 
4704-3) 
ROCK BEDS/STRATIFICATION 
Low-temperature sensible heat storage, 5:32060 
ROCK DRILLING 
Engineering report on drilling in the Owens Lake area, California 
(Support of NURE program), 5:31633 (GJBX—131(80)) 
ROCK MECHANICS/FRACTURES 
Role of inertia in the fracture of rock, 5:32887 
ROCK MECHANICS/MATHEMATICAL MODELS 
Review of the 1979 workshop on thermomechanical modeling for 
a hard rock waste repository, 5:31706 (UCRL—84643) 
ROOF PONDS/MATHEMATICAL MODELS 
Simulation model for the performance analysis of roof pond 
systems for heating and cooling, 5:32001 (LBL—9292(Rev.)) 
RUBIDIUM/ACTIVATION ANALYSIS 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 
RUBIDIUM 79/HIGH SPIN STATES 
High spin states in the A = 80 region, 5:32981 (ANL/PHY—79-4) 
RUNAWAY ELECTRONS 
ics and consequences of runaway electrons in tokamak 
plasmas, 5:33090 
RUNAWAY ELECTRONS/TRANSPORT THEORY 
Influence of stochastic ic fields on the confinement of 
runaway electrons and thermal electron energy in tokamaks, 
5:33085 (PPPL— 1680) 
RUTHENIUM 96 TARGET/PION MINUS REACTIONS 
Experimental nuclear and radiochemistry. Progress report, 
February 1, 1979-January 31, 1980, 5:32983 (COO—4721-2) 
RUTHENIUM 96 TARGET/PION PLUS REACTIONS 
Experimental nuclear and radiochemistry. Progress report, 
February 1, 1979-January 31, 1980, 5:32983 (COO—4721-2) 
RUTHENIUM COMPLEXES/CATALYTIC EFFECTS 
Applications of functionalized polymers in catalysis. Progress 
report 3, July 15, 1979-July 1, 1980, 5:32656 (DOE/ER/05563— 
3 


) 
RUTHENIUM COMPLEXES/CHEMICAL PREPARATION 
Synthetic applications of photosubstitution reactions of 
poly(pyridyl) complexes of ruthenium (II), 5:32664 
RUTHENIUM COMPLEXES/PHOTOCHEMISTRY 
Synthetic applications of photosubstitution reactions of 
poly(pyridyl) complexes of ruthenium (ID), 5:32664 
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SAFEGUARDS/IDENTIFICATION SYSTEMS 
Ss 


SAFEGUARDS/IDENTIFICATION SYSTEMS 
Los Alamos Scientific Laboratory electronic vehicle identification 
system, 5:31710 (LA-UR—80-1513) 
SAFEGUARDS/MOTION DETECTION SYSTEMS 
Adaptive intrusion data system (AIDS) software routines, 5:31712 
(SAND—79-1702) 
SAFETY ENGINEERING 
System safety report for methane utilization from coalbeds for 
power generation at Bethlehem Mines Corporation, Marianna 
Mine No. 58, Marianna, Pennsylvania, 5:31541 (AESD-TME— 
3030 


SAINT LAURENT-1 REACTOR/ACCIDENTS 
Human factors: human failures and incidents. Application to the 
St. Laurent power stations, SL1 and SL2. Report DSN No. 283, 
5:32335 (DOE/CEA/BMFT—1) 
SAINT LAURENT-2 REACTOR/ACCIDENTS 
Human factors: human failures and incidents. Application to the 
St. Laurent power stations, SL1 and SL2. Report DSN No. 283, 
5:32335 (DOE/CEA/BMFT— 1) 
SALT DEPOSITS/TEMPERATURE GRADIENTS 
Nuclear materials research progress reports for 1979, 5:32578 
(LBL—11030) 
SALTON SEA/PALEOMAGNETISM 
Paleomagnetism of the Quaternary Cerro Prieto, Crater Elegante, 
and Salton Buttes volcanic domes in the northern part of the 
Gulf of California rhombochasm, 5:32079 (LBL—9547) 
SALTON SEA GEOTHERMAL FIELD/GEOTHERMAL WELLS 
Reservoir response to tidal and barometric effects, 5:32145 
(UCRL—84461) 
SAMARIUM/ACTIVATION ANALYSIS 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 
SAMARIUM 144/ENERGY-LEVEL TRANSITIONS 
Multiparticle high spin excitations in '**g2SMg2, 5:32991 (ANL/ 
PHY—79-4) 
SAMARIUM 144/HIGH SPIN STATES 
Multiparticle high spin excitations in '“*g2SMg2, 5:32991 (ANL/ 
PHY—79-4) 
SAMARIUM 152/ENERGY LEVELS 
Nuclear data sheets for A= 152, 5:33017 
SAMARIUM 152/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 152, 5:33017 
SAMARIUM 154 TARGET/CARBON 12 REACTIONS 
Competition between *Be massive transfer and a-transfer in '*C 
reactions on '}°°Mo, '*°Te, and '*Sm (85 to 155 MeV), 5:32997 
(ANL/PHY—79-4) 
Spectroscopy for non-equilibrium processes in heavy-ion 
reactions, 5:33019 (ANL/PHY—79-4) 
SAMPLERS 
Time-resolving sampler to determine initial fuel aerosols under 
CDA conditions, 5:32328 (SAND—80-1112C) 
SAMPLERS/PERFORMANCE 
Aerosol measurement techniques and accuracy in the CSTF 
(LMFBR), 5:32316 (HEDL-SA—1981-FP) 
SANDIA LABORATORIES/RESEARCH PROGRAMS 
—— of QA geoscience investigations, 5:31705 (SAND— 
1C 


SANDSTONES/SEISMIC P WAVES 
Compressional and shear wave velocities in water filled rocks 
during water-steam transition, 5:32156 (SGP-TR—30) 
SANDSTONES/SEISMIC S WAVES 
Compressional and shear wave velocities in water filled rocks 
during water-steam transition, 5:32156 (SGP-TR—30) 
SAPPHIRE/THYSICAL RADIATION EFFECTS 
Radiation damage in diagnostic windows for the TFTR, 5:33144 
SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 
MANAGEMENT 
Waste Management Program. Technical progress report, October- 
December 1979, 5:31670 (DP—79-125-4) 
SCANDIUM/ACTIVATION ANALYSIS 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 
SCANDIUM OXIDES/CRYSTAL STRUCTURE 
Crystal structure and ionic conductivity of a new superionic 
conductor, NasSc2P;O;2, 5:32622 
SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR-1 REACTOR 
SCHOOL BUILDINGS/ENERGY CONSERVATION 
Sky Harbour Elementary School solar heating, cooling, and hot 
water project, 5:31969 (CONF-791239—) 
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SCHOOL BUILDINGS/GEOTHERMAL SPACE HEATING 

Geothermal energy development in the Eastern United States. 
Technical assistance report No. 4. Geothermal — heating: 
Pittsville Middle/Elementary School, Pittsville, Maryland, 
5:32151 (SHU/APL-QM—80-101) 

SCHOOL BUILDINGS/PASSIVE SOLAR HEATING 

SYSTEMS 

Telluride school: a solar retrofit, 5:31884 (CONF-791239—) 

SCHOOL BUILDINGS/SOLAR AIR CONDITIONING 
eH solar heating, cooling and hot water system for the San 
(0 city schools’, University City High School, San Diego, 
California, 5:31918 (CONF-791239—) 

Padonia Elementary School solar heating and cooling project, 
5:31939 (CONF-791239—) 

a < ES He School solar system, 5:31962 (CONF- 

Sky Harbour Elementary School solar heating, cooling, and hot 
water project, 5:31969 (CONF-791239—) 

Solar energy heating and cooling of an academic building on the 
71239) Technical Institute Campus, 5:31889 (CONF- 

1239— 

Sullivans Island Elementary solar heating and cooling 
demonstration project, 5:31963 (CONF-791239—) 

Trinity University solar heating and cooling project, 1979, 5:31970 
(CONF-791239—) 

SCHOOL BUILDINGS/SOLAR SPACE HEATING 

Bethan Caters soles installation, 5:32036 (CONF-791239—) 

Bread Tt lementary School retrofit solar heating project, 
5:31955 (CONF-791239—) 

Construction, operation oat maintenance of Spearfish High 
School, 5: 31885 (CONF-791239—) 

Construction of the New Mexico Solar Energy Institute and 
Soe) of Engineering hybrid solar building, 5:31912 (CONF- 

1 

Design, nt and performance of a retrofit solar system 
for Madison Hall, a residence building on the Cedar campus of 
Jordan om in Cedar Springs, Michigan, U.S.A., 5:31941 
(CONF-791239—) 

Earth integration solar = oo heating and solar hot water systems, 
arr ay lementary School, Boise, Idaho, 5:31903 (CONF- 

1 

Equine Managem ment Center for Lakeshore Technical Institute, 
Cleveland, WI, 5:31974 (CONF-791239—) 

Integrated solar heating, cooling and hot water system for the San 
Diego city schools’, University City High School, San Diego, 
California, 5:31918 (CONF-791239—) 

ge capital of the Age of Enlightnment, 5:31948 (CONF- 

91239—) 

Longfellow School, Marion, Iowa, 5:31909 (CONF-791239—) 

Northview School, Howards Grove, Wisconsin, 5:31907 (CONF- 
791239—) 

Padonia Elementary School solar heating and cooling project, 
5:31939 (CONF-791239—) 

Paulucci Planetarium Hibbing Community College, Hibbing, 
Minnesota, 5:31946 (CONF-791239—) 

Performance of the solar retrofit at Clarksville Middle School, 
5:31928 (CONF-791239—) 

Project status update: Corona Del Sol High School solar system, 
Tempe Union High School District, 5:31916 (CONF-791239—) 

a Elementary School solar system, 5:31962 (CONF- 

1239— 

Scattergood School's solar heated recreation building, 5:31929 
(CONF-791239—) 

Sky Harbour Elementary School solar heating, cooling, and hot 
water project, 5:31969 (CONF-791239—) 

Solar energy heating and cooling of an academic on | on the 
Columbus Technical Institute Campus, 5:31889 (CONF- 
791239—) 

Solar energy ene Germantown campus, Montgomery 
Community College as viewed after a year’s service, 5:31936 
(CONF-791239—) 

Solar eye for field house, Louisiana State University, 5:31935 
(CONF-791239—) 

Solar heating system Stephens College Visitors Center, 5:31949 
(CONF-791239—) 

Solar heating and domestic hot water system North Dallas High 
School, Dallas, Texas, 5:31966 (CONF-791239—) 

Solar heating and hot water system new main building, Alderson 
ate College, Philippi, West Virginia, 5:31973 (CONF- 

1239—) 

Solar heating and domestic hot water system installed at North 
Perr High School. Final report, 5:31990 (DOE/NASA/CR— 
161482) 

Solar preheat system athletic and recreational facilities, New 
Hampshire College, Manchester, New Hampshire, 5:31908 
(CONF-791239—) 

Solar space heating system, 5:31887 (CONF-791239—) 

Southeast of Saline K-12 School Kansas unified school district 
306, 5:31931 (CONF-791239—) 
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St. Charles High School solar heating project, St. Charles, Illinois, 
5:31926 (CONF-791239—) 

Stanford University Central Food Services Building solar space 
and domestic hot water heating system, 5:31888 (CONF- 
791239—) 

Sullivans Island Elementary solar heating and cooling 
demonstration project, 5:31963 (CONF-791239— 

Trinity University solar heating and cooling project, 1979, 5:31970 
(CONF-791239—) 

Wilmington Swim School solar system, 5:31905 (CONF-791239—) 

SCHOOL BUILDINGS/SOLAR WATER HEATING 

a: oe solar installation, 5:32036 (CONF-791239—) 

Bread Sprin lementary School retrofit solar heating project, 
5:31955 (CONF-791239—) 

Design, construction and performance of a retrofit solar system 
for Madison Hall, a residence building on the Cedar campus of 
Jordan College in Cedar Springs, Michigan, U.S.A., 3:31941 
(CONF-791239—) 

Earth integration solar space heating and solar hot water systems, 
say, lementary School, Boise, Idaho, 5:31903 (CONF- 

1239—) 

Equine Management Center for Lakeshore Technical Institute, 
Cleveland, WI, 5:31974 (CONF-791239—) 

Integrated solar ot cooling and hot water system for the San 
Diego city schools’, University City High School, San Diego, 
California, 5:31918 (CONF-791239—) 

— City capital of the Age of Enlightnment, 5:31948 (CONF- 

1239—) 

Paulucci Planetarium Hibbing Community College, Hibbing, 
Minnesota, 5:31946 (CONF-791239—) 

Project status update: Corona Del Sol High School solar system, 
Tempe Union High School District, 5:31916 (CONF-791239—) 

ae Elementary School solar system, 5:31962 (CONF- 
791239—) 

Scattergood School's solar heated recreation building, 5:31929 
(CONF-791239—) 

Sky Harbour Elementary School solar heating, cooling, and hot 
water project, 5:31969 (CONF-791239—) 

Solar energy applications Germantown campus, Montgomery 
Community College as viewed after a year’s service, 5:31936 
(CONF-791239—) 

Solar heating for field house, Louisiana State University, 5:31935 
(CONF-791239—) 

Solar heating and domestic hot water system North Dallas High 
School, Dallas, Texas, 5:31966 (CONF-791239—) 

Solar heating and hot water system new main building, Alderson 
Broaddus College, Philippi, West Virginia, 5:31973 (CONF- 
791239—) 

Solar heating and domestic hot water system installed at North 
—— School. Final report, 5:31990 (DOE/NASA/CR— 
161482) 

Stanford University Centrai Food Services Building solar space 
and domestic hot water heating system, 5:31888 (CONF- 
791239—) 

Trinity University solar heating and cooling project, 1979, 5:31970 
(CONF-791239—) 

Wilmington Swim School solar system, 5:31905 (CONF-791239—) 

SCHOOL FACILITIES 

See EDUCATIONAL FACILITIES 
SCHOOL PLANT 

See EDUCATIONAL FACILITIES 
SCINTIGRAPHY 

See SCINTISCANNING 
SCINTISCANNING/COMPARATIVE EVALUATIONS 

Evaluation of hepatobiliary imaging by radionuclide scintigraphy, 
uc and contrast cholangiography, 5:32846 


See FASTENERS 
SEA BED/RADIONUCLIDE MIGRATION 
Biological ramifications of the subseabed disposal of high-level 
nuclear waste, 5:31701 (SAND—79-2117) 
SEA DISPOSAL 
See MARINE DISPOSAL 
SEAS 
See also SALTON SEA 
SEAS/TURBULENCE 
Sediment transport and turbulence, 5:32799 (SAND—80-6015) 
SEBACEOUS GLANDS 
See SKIN 
SEDIMENTS/ENVIRONMENTAL TRANSPORT 
Sediment transport and turbulence, 5:32799 (SAND—80-6015) 
SEDIMENTS/FRACTIONATION 
Distribution of actinide elements in sediments: leaching studies, 
5:32893 (ORO—3852-39) 
SEDIMENTS/GEOCHEMICAL SURVEYS 
Grand Canyon 1°x 2° NTMS area: Arizona. Data report, 5:31621 
(GJBX—142(80)) 
Hydrogeochemical and stream sediment reconnaissance: National 
Uranium Resource Evaluation program. Savannah River 


SHALE OIL 


Laboratory semi-annual report, October 1979-March 1980, 
5:31624 (GJBX—146(80)) 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Casper NTMS Quadrangle, Wyoming, includin; 
concentrations of forty-two additional elements, 5:31623 
(GJBX—144(80)) 

SEDIMENTS/GEOCHEMISTRY 

Multivariate statistical analysis of stream sediments for mineral 
resources from the Craig NTMS Quadrangle, Colorado, 5:31628 
(LA—8328-MS) 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Shiprock NTMS quadrangle, New Mexico/Arizona, 
including concentrations of forty-two additional elements, 
5:31622 (GJBX—143(80)) 

SEDIMENTS/MULTI-ELEMENT ANALYSIS 

Grand Canyon 1°x 2° NTMS area: Arizona. Data report, 5:31621 
(GJBX—142(80)) 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Shiprock NTMC quadrangle, New Mexico/Arizona, 
including concentrations of forty-two additional elements, 
5:31622 (GJBX—143(80)) 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Casper NTMS Quadrangle, Wyoming, includi 
concentrations of forty-two additional elements, 5:31623 
(GJBX—144(80)) 

SEDIMENTS/RADIONUCLIDE MIGRATION 

Prediction of the migration of several radionuclides in ocean 
sediment with the computer code IONMIG: a preliminary 
report, 5:32812 (SAND—79-1666) 

SEDIMENTS/SAMPLING 
Optimized design and predicted RAND 6 of a deep ocean 50 m 


ston coring system, 5:32711 (SAND—80-0317C) 
SELENTUM/A ATION ANALYSIS 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 
SELENIUM/ECOLOGICAL CONCENTRATION 
Variability of the concentrations of seventeen trace elements in the 
muscle and liver of a single striped bass, Morone saxatilis, 
5:32878 
SELF-SERVE STATIONS 
See GASOLINE SERVICE STATIONS 
SEMICOKE/HYDROGENATION 
Enhanced reactivity of metal-impregnated peat char and semicoke 
during gas phase hydrogenolysis, 5:31457 
SEMICONDUCTOR LASERS/CHEMICAL VAPOR 
DEPOSITION 
Metal Organic-Chemical Vapor Deposition fabrication of 
semiconductor lasers, 5:32693 (UCRL—84763) 
SEMICONDUCTOR MATERIALS 
(See also specific semiconductor materials.) 
SEMICONDUCTOR MATERIALS/MEETINGS 
Amorphous and liquid semiconductors, 5:32521 
SENSIBLE HEAT RAGE 
Low-temperature sensible heat storage, 5:32060 
SENSIBLE HEAT STORAGE/ECONOMICS 
High-temperature sensible heat storage, 5:32061 
SENSIBLE HEAT STORAGE/EFFICIENCY 
High-temperature sensible heat storage, 5:32061 
SENSIBLE HEAT STORAGE/FEASIBILITY STUDIES 
Experimental and theoretical studies of thermal energy storage in 
uifers, 5:32337 (LBL—10889) 
SENSIBLE HEAT STORAGE/REVIEWS 
High-temperature sensible heat storage, 5:32061 
SENSIBLE HEAT STORAGE/THERMODYNAMICS 
High-temperature sensible heat storage, 5:32061 
SEPARATION PROCESSES 
See also ADSORPTION 
FREEZING OUT 
PRECIPITATION 
REPROCESSING 
SEPARATION PROCESSES/PHOTOCHEMICAL 
REACTIONS 
Application of photochemical techniques to actinide separation 


poe 5:3264: 
SERVICE STATIONS 
See GASOLINE SERVICE STATIONS 
SEWAGE SLUDGE/IRRADIATION 
Sandis irradiator for dried sewage solids. Final safety analysis 
report, 5:31722 (SAND—79-2240) 
SEWAGE SLUDGE/RADIOSTERILIZATION 
Beneficial uses program. Progress report ending December 31, 
1979, 5:31720 (SAND—80-1129) 
SEWAGE SLUDGE/USES 
Beneficial uses program. Progress report ending December 31, 
1979, 5:31720 (SAND—80-1129) 
SHALE OIL 
See also SHALE OIL FRACTIONS 





SHALE OIL/BIOLOGICAL EFFECTS 


SHALE OIL/BIOLOGICAL EFFECTS 
Cytogenetic effects of shale-derived oils and related by-products 
in mice, 5:32876 (LA—8445-MS) 
SHALE OIL/CARCINOGENESIS 
Synthetic crude oils carcinogenicity screening tests. Progress 
report, September 15, 1979-March 15, 1980, 5:32875 (COO— 
4758-3) 
Toxicologic studies of SRC materials, 5:32871 (PNL-SA—8439) 
SHALE OIL/CHEMICAL ANALYSIS 
Direct determination of polynuclear aromatic hydrocarbons in 
coal liquids and shale oil by laser excited Shpol'skii 
spectrometry, 5:31521 
SHALE OIL/CHEMICAL COMPOSITION 
Shale oil cracking. 2. Effect on oil composition, 5:31616 (UCID— 
18763) 
SHALE OIL/COMPARATIVE EVALUATIONS 
Shale oil cracking. 2. Effect on oil composition, 5:31616 (UCID— 
18763) 
SHALE OIL/CRACKING 
Shale = cracking. 2. Effect on oil composition, 5:31616 (UCID— 
18763) 
SHA LE OIL/MUTAGEN SCREENING 
Toxicologic studies of SRC materials, 5:32871 (PNL-SA—8439) 
SHALE OIL/STRUCTURAL CHEMICAL ANALYSIS 
“= = cracking. 2. Effect on oil composition, 5:31616 (UCID— 
1 


) 
SHALE OIL/TERATOGENESIS 
Cytogenetic effects of shale-derived oils and related by-products 
in mice, 5:32876 (LA—8445-MS) 
SHALE OIL/TOXICITY 
Toxicologic studies of SRC materials, 5:32871 (PNL-SA—8439) 
SHALE OIL FRACTIONS/CARCINOGENESIS 
Acute toxicity of selected crude and refined shale oil derived and 
petroleum-derived substances, 5:32873 (CONF-800680—1) 
SHALE OIL FRACTIONS/TOXICITY 
Acute toxicity of selected crude and refined shale oil derived and 
petroleum-derived substances, 5:32873 (CONF-800680—1) 


See also OIL SHALES 
SHALES/STRATIGRAPHY 
Natural gas from tight siltstones in the Catskill clastic wedge in 
West Virginia, 5:31594 
SHEATHS L) 
See FUEL CANS 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHIELDING/GAMMA SPECTRA 
Calculation of neutron and gamma ray energy spectra for fusion 
reactor shield design: comparison with experiment, 5:33133 
(ORNL/TM—7360) 
SHIELDING/NEUTRON SPECTRA 
Calculation of neutron and gamma ray energy spectra for fusion 
reactor shield desi =. comparison with experiment, 5:33133 
(ORNL/TM—73 
SHIPPINGPORT REACTOR/REACT OR MAINTENANCE 
Shippingport Atomic Power Station (PWR). Technical progress 
— 26, 1979-January 25, 1980, 5:32220 (WARD- 
SHIPPINGPORT REACTOR/REACTOR OPERATION 
Shippingport Atomic Power Station (PWR). Technical progress 
— 153) 26, 1979-January 25, 1980, 5:32220 (WARD- 


GES 
SHIPS/FUEL SUBSTITUTION 
Alternative energy sources for non-highway transportation. 
Appendices, 5:32464 (DOE/CS/05438—T1(Vol.3)) 
SHIPS/FUELS 
——- energy sources for non-highway transportation. 
Appendices, 5:32464 (DOE/CS/05438—T1(Vol.3)) 
SHOPPING CENTERS/SOLAR AIR CONDITIONING 
1979 p LM es ag oh report on the Olive Grove shopping center in 
e Village, California, 5:31919 (CONF-791239—) 
SHOPPING CE RS/SOLAR SPACE HEATING 
1979 progress report on the Olive Grove shopping center in 
Westlake Village, California, 5:31919 (CONF-791239—) 
SHOPPING CE RS/SOLAR WATER HEATING 
1979 progress report on the Olive Grove shopping center in 
Westlake Village, California, 5:31919 (CONF-791239—) 
SHORT-LENS SP: OMETERS 
See MAGNETIC LENS SPECTROMETERS 
ay i es ail 
tects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers.) = 
SHOWER COUNTERS/PERFORMANCE 
Outlook for studies of gamma-gamma collisions at PEP, 5:32727 
(SLAC-PUB—2521) 
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SIGMA MINUS/SEMILEPTONIC DECAY 
ne of =- — A e-v and =- — A e-v branching ratios, 
5:3291 
SIGNALS/DATA PROCESSING 
MXLKID: a maximum likelihood parameter identifier, 5:33065 
cuted peodantion 
aspects of the S-1 multiprocessor project, 
sig 33165 8 Went —b4658 


Structure and O defects i in the a Si:As:H system, 5:32536 
SILANES/CRYSTAL STRU E 
Structure and defects in the amorphous Si:As:H system, 5:32536 
SILANES/HOLES 
— — length measurements in discharge-produced a-Si:H, 
SILANES/LASER-RADIATION HEATING 
purification of silane: impurity reduction to the sub-part-per- 
million level, 5:32662 
a piece LS bap 
Laser purification of silane: impurity reduction to the sub-part-per- 
million level, 5:32662 
SILANES/PURIFICATION 
Laser purification of silane: impurity reduction to the sub-part-per- 
million level, 5:32662 
SILICA/NEUTRON DIFFRACTION 
by nes scattering as a probe of small- ‘pres dynamics in 
hydroxylated amo —_ silica, 5:3259 
SILI LYMERI 
Kinetics of silica pol etzatin, 5:32124 (LBL—7033) 
"Predicting the prec A 

Predictin; sation of Lemenpnens silica from geothermal 

brines, wade ec P-TR—30. 
SILICA/ROTATIONAL STATES 
Neutron scattering as a probe of small- — dynamics in 
Ee ami —- silica, 5:3259. 
SILICA/SOLUBI 
Kinetics of silica polymerization, 5:32124 (LBL—7033) 
SILICA/VIBRATIONAL STATES 

Neutron scattering as a probe of small-particle dynamics in 

hydroxylated amorphous silica, 5:32595 
SILICON/ CAL VAPOR DEPOSITION 

Chemical vapor deposition of thin-film polycrystalline Si for low- 
cost solar cells. Second quarterly technical progress report for 
period November 3, 1979 through February 1, 1980, 5:31791 
(DOE/ET/23045—2) 

SILICON/CRYSTAL DOPING 

Chemical vapor deposition of thin-film polycrystalline Si for low- 
cost solar cells. Second quarterly technical progress report for 
period November 3, 1979 through February 1, 1980, 5:31791 
(DOE/ET/23045—2) 

SILICON/CRYSTAL GROWTH 

Continuous Czochralski growth: silicon sheet growth 
development of the large area silicon sheets task of the Low 
Cost Silicon Solar Array Project. Ninth quarterly progress 
report, October 1-December 31, 1979, 5:31806 (DOE/JPL/ 
954888—79/9) 

Low-Cost Solar Array Project. Progress report 14, August 1979- 
December 1979 and proceedings of the 14th Project Integration 
Meeting, 5:31792 (DOE/JPL— 1012-42) 

LSA large area silicon sheet task continuous liquid feed 
Czochralski growth. Quarterly report, April-June 1980, 5:31805 
(DOE/JPL/954886—80/ 11) 

Study program to develop and evaluate die and container 
materials for the growth of silicon ribbons, 5:31804 (DOE/JPL/ 
954877—78/3) 

SILICON/CRYSTAL STRUCTURE 
oo morphology and defects in plasma-deposited a-Si:H films, 
5:32534 
SILICON/CRYSTALLIZATION 
a crystallization of CVD amorphous silicon by alloying, 
:32535 
SILICON/CUTTING 

LSA large area silicon sheet task enhanced I.D. slicing. Quarterly 

open No. 6, April-June 1980, 5:31808 (DOE/JPL/955282—80/ 


Slicing of silicon into sheet material. Final report, January 9, 1976- 
September 30, 1979, 5:31799 (DOE/JPL/954374—10) 
SILICON/DEPOSITS 
Silicon mass transfer in sodium loops and the resulting/thermal 
hydraulic effects, 5:32242 (HEDL-SA—1897-FP) 
SILICON/DIP COATING 
Silicon-on ceramic process: silicon sheet growth and device 
development for the large-area silicon sheet task of the Low- 
Cost Solar Array Project. Quarterly report NO. 15, April 1, 
1980-June 30, 1980, 5:31798 (DOE/JPL/954356—80/ 13) 
SILICON/ELECTRICAL PROPERTIES 
Glow discharge optical spectroscopy measurement of dopant 
concentrations fn a-Si:H, 5:32569 
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SILICON/ELECTRON-HOLE DROPLETS 
Nucleation phenomena in electron-hole drop formation in Ge and 
Si. III. Experimental results for Ge, 5:32557 
SILICON/ELECTRONIC STRUCTURE 
Electronic states of fluorinated amorphous silicon, 5:32568 
Electronic transport in bandgap states of hydrogenated 
amorphous silicon, 5:32571 
Study of the electronic structure of a-Si:H by tunneling, 5:32574 
SILICON/GRAIN BOUNDARIES 
Fabrication and characterization of ITO/silicon SIS solar cells. 
Final report, October 1, 1978-April 30, 1980, 5:31824 (SERI/ 
TR—8232-1-T1) 
SILICON/ION IMPLANTATION 
Amorphous silicon solar cells by hydrogen implantation. 
uarterly report No. 3, July 1-September 30, 1979, 5:31822 
(SAN—3042-3) 
SILICON/LUMINESCENCE 
Electronic and structural greets of plasma-deposited a-Si:O:H. 
The story of O2, 5:3257 
Nucleation phenomena in electron-hole dro’ | eas in Ge and 
Si. III. Experimental results for Ge, 5:32557 
SILICON/MICROSTRUCTURE 
ee seen and hydrogen evolution in amorphous Si:H, 
SILICON/NEUTRON TRANSPORT 
—— flight time of neutrons through diffracting crystals, 


5:3305 
SILICON/OPTICAL PROPERTIES 

Electronic and structural pune of plasma-deposited a-Si:O:H. 

The story of O2, 5:3257! 
SILICON/PHOTOCONDUCTIVITY 

a bg by gap states in hydrogenated amorphous 

Silicon. 
SILICON/PRODUCTION 

Development of processes for the production of solar grade 
silicon from halides and alkali metals. First quarterly report, 
October 3-December 31, 1979, 5:31809 (DOE/JPL/955491— 
80/1) 

Development of a model and computer code to describe solar 
grade silicon production processes. Final report, 5:31803 (DOE/ 
JPL/954862—79/8) 

Evaluation of selected chemical processes for production of low- 
cost silicon (Phase III). Silicon material task Low-Cost Solar 
Array Project. Nineteenth quarterly oe teats Hy April 1- 
June 30, 1980, 5:31796 (DOE/JPL/9543 

Experimental process system development unit - OP 
semiconductor-grade silicon using the silane-to-silicon 
Quarterly progress report, October-December 1979, 3:51795 
(DOE/JPL/954334—79/13) 

Low-Cost Solar Array Project. Progress report 14, August 1979- 
December 1979 and proceedings of the 14th Project Integration 
Meeting, 5:31792 (DOE/JPL—1012-42) 

Process feasibility study in support of yo material, Task I. 
Quarterly technical progress report (XVIII), December 1, 1979- 
February 29, 1980, 5:31797 (DOE/IPL/954343— 80/18) 

Silicon halide-alkali metal flames as a source of solar grade silicon. 
Firal report, 5:31800 (DOE/JPL/954777—80/8) 

SILICON/RECRYSTALLIZATION 

Development of silicon recrystallization and thin-film solar cell 
processes. Third quarterly technical status report, April 1-June 
30, 1978, 5:31816 (DSE—4106-T1) 

SILICON/SORPTIVE PROPERTIES 

Structural and electronic studies of defects in amorphous silicon. 
Technical progress report, March-May 1980, 5:32561 (SERI/ 
PR—9079-1-T1) 

SILICON/SURFACE COATING 

Supported growth of polycrystalline silicon sheet on low-cost 
ceramic, carbon, or reusable substrate. Quarterly report No. 1, 
September 26-December 31, 1979, 5:31814 (DSE—4042-T22) 

SILICON/THERMODYNAMIC PROPERTIES 

Process feasibility study in support of silicon material, Task I. 
Quarterly technical progress report (XVIII), December 1, 1979- 
February 29, 1980, 5:31797 (DOE/JPL/954343—80/ 18) 

SILICON/TUNNELING 
Study of the electronic structure of a-Si:H by tunneling, 5:32574 
SILICON/VACUUM COATING 

Nuclear materials research progress reports for 1979, 5:32578 
(LBL—11030) 

SILICON 28 TARGET/PROTON REACTIONS 

Gamow-Teller matrix elements from 0°( p,n) cross section, 


5:32963 

SILICON 29/ENERGY LEVELS 

Inelastic electron scattering from ?°Si, 5:32974 
SILICON 29 TARGET/ELECTRON REACTIONS 

Inelastic electron scattering from *°Si, 5:32974 
SILICON ALLOYS/BONDING 

Structure and defects in the amorphous Si:As:H system, 5:32536 
SILICON ALLOYS/CRYSTAL STRUCTURE 

Structure and defects in the amorphous Si:As:H system, 5:32536 


SILICON SOLAR CELLS/GRAIN BOUNDARIES 


SILICON ALLOYS/HYDROGENATION 
aa | ae hydrogenated vanadium-based A15 compounds, 


SILICON ALLOYS/LATTICE PARAMETERS 

eee hydrogenated vanadium-based A15 compounds, 
SILICON ALLOYS/MECHANICAL PROPERTIES 

Effect of the second logy on the mechanical 
C steels, 5:32528 


logy on the mechanical 
i/C steels, 5:32528 
EFFECTS 


vanadium-based A15 compounds, 


SILICON ALLOYS/TRANSITION TEMPERATURE 
ag BE of some hydrogenated vanadium-based A15 compounds, 


SILICON CARBIDES/CORROSION 


Erosion-corrosion- 5:32560 (LBL—11109) 
SILICON CARBIDES CORROSIVE 


Erosion-corrosion-wear 5:32560 i 1109) 
SILICON CARBIDES/MATERIALS G 
ements Se ceramic materials in high temperature steam and 


SILICON RIDES 
See SILANES 
SILICON OXIDES 
See also 5 ad 
ILICA 
SILICON OXIDES/CRYSTAL STRUCTURE 
Structure anal: are pee a at 300°C and 600°C, 5:32623 
SILICON O: ES/ELECTRON MICROSCOPY 
Structure of ultrathin oxide on silicon, 5:32608 
bag ad pave inn pi raat Seed 
‘ect of pressure com: on fast Na* -ion transport in 
the system Na/sub ey ys x/P/sub 3-x/Or2, 5:32621 
Structure analysis of NasZre2SisO:2 at 300°C and 600°C, 5:32623 
SILICON OXIDES/METALLURGICAL EFFECTS 
Influence of surface silica impurities on the sintering behavior of 
alumina oe 5:32589 {LBL 10392) 
SILICON O ES/OPTICAL PROPERTIES 
Photoacoustic absorption measurements of optical materials and 
thin films, 5:32611 
SILICON OXIDES/PHOTOACOUSTIC EFFECT 
Photoacoustic absorption measurements of optical materials and 
thin films, 5:32611 
SILICON OXIDES/SURFACE PROPERTIES 
Thermal accommodation coefficient of helium and argon on an 
amorphous SiO: surface, 5:32593 (SAND—80-0298C) 
SILICON SOLAR CELLS 
ne one pod: mee amorphous silicon, 5:32568 
states of hydrogenated 


alm ¥ 
= onaeesk a ps in discharge-produced a-Si:H, 
x 
SILICON SOLAR CELLS/ELECTRIC CONTACTS 
Phase 2 of the array automated assembly task for the Low Cost 
Silicon Solar Array Project. Seventh quarterly report, 5:31802 
(DOE/JPL/954854—80/7) 
SILICON SOLAR CELLS/FABRICATION 
— silicon solar cells by hydrogen implantation. 
— No. 3, July 1-September 30, 1979, 5:31822 


Sout -3) 
tion of thin-film polycrystalline Si for ig 
cost Sa am. i uarterly technical progress oe 
period November 3, > through Recery 1, 1980, 5:31791 
(DOE/ET/23045—2) 
aptin oneng| ohe of silicon recrystallization and thin-film solar cell 
uarterly technical status report, April 1-June 
50, 1978, : 1978, 5: 31816 (DSE—4H06-T!) 
ee characterization of ITO/silicon SIS solar cells. 
rt, October 1, 1978-April 30, 1980, 5:31824 (SERI/ 
2-1-T1) 

Phase 2 aa array automated assembly task for the Low Cost 
Silicon Solar Array Project. Seventh quarterly report, 5:31802 
(DOE/JPL/954854—80/7) 

Silicon-on ceramic process: silicon sheet growth and device 
development for the large-area silicon sheet task of the Low- 
Cost Solar Array Project. Quarterly report NO. 15, April 1, 
1980-June 30, 1980, 5:31798 (DOE/JPL/954356—80/ 13) 

— solar cell process t, fabrication and analysis. 


— Sate Served Sere sssuns $0/7) January-31 March 1980, 


SILICON SOLAR CELLS/GRAIN B BOUNDARIES 
Chemical vapor 1? of thin — any nomen Si for _ 
cost solar cells. uarterly Peo, = 
iod November 3, 19 area FR Fobra 1791 
E/ET/23045—2) 


dual F 
SILICON ALLOYS) MORPHOLOGY 
Effect of the second 


of dual 
SILICON ALLOYS, IATION 
~— of some hy 
5:32565 





SILICON SOLAR CELLS/IMPURITIES 


SILICON SOLAR CELLS/IMPURITIES 

Silicon materials task of the Low-Cost Solar Array Project (Phase 
IV). Effects of impurities and processing on silicon solar cells. 
Nineteenth quarterly report, April 1980-June 1980, 5:31794 
(DOE/JPL/954331—80/11) 

SILICON SOLAR CELLS/ION IMPLANTATION 

Amorphous silicon solar cells by hydrogen implantation. 

rene be ay No. 3, July 1-September 30, 1979, 5:31822 
(SA = 304 
SILICON SOLAR  CELLS/PERFORMANCE 

Fabrication and characterization of ITO/silicon SIS solar cells. 
Final report, October 1, 1978-April 30, 1980, 5:31824 (SERI/ 
TR—8232-1-T1) 

Silicon materials task of the Low-Cost Solar Array Project (Phase 
IV). Effects of impurities and processing on silicon solar cells. 
Nineteenth quarterly report, April 1980-June 1980, 5:31794 
(DOE/JPL/954331—80/11) 

Silicon-on ceramic process: silicon sheet growth and device 
development for the large-area silicon sheet task of the Low- 
Cost Solar Array Project. Quarterly report NO. 15, a” 1, 
1980-June 30, 1980, 5:31798 (DOE/JPL/954356—80/13 

Silicon solar cell process development, fabrication and Ax 
oe uarterly progress am 1 January-31 March 1980, 
5:31807 (DOE/JPL/955089—80/7) 

SILICON SOLAR CELLS/PRICES 

Price allocation guidelines January 1980: Low-cost solar array 

project, 5:31793 (DOE/JPL—1012-47) 
SILICON SOLAR CELLS/PRODUCTION 

Investigation of proposed process sequence for the array 

——_ assembly task: Phase II. Quarterly technical 
rt for me ending December 29, 1979, 5:31801 (boE/ 
j 'L/954853—79/8) 

Slicing of silicon into sheet material. Final report, January 9, 1976- 

September 30, 1979, 5:31799 (DOE/JPL/954374— 10) 
SILICON SOLAR CELLS/RESEARCH PROGRAMS 

Advanced photovoltaic concentrator cells. Technical progress 
report, Ist and 2nd quarterly reports, 5:31828 

Low-Cost Solar Array Project. Progress report 14, August 1979- 
December 1979 and proceedings of the 14th Project Integration 
Meeting, 5:31792 (DOE/JPL—1012-42) 

SILT/STRATIGRAPHY 

Natural gas from tight siltstones in the Catskill clastic wedge in 

West Virginia, 5:31594 
SILVER/ECOLOGICAL CONCENTRATION 

Variability of the concentrations of seventeen trace elements in the 
— liver of a single striped bass, Morone saxatilis, 

5:32 
SILVER/HADRON REACTIONS 

Low p/sub T/ inclusive production in hadron-nucleus collisions 

(100 GeV/c), 5:32998 (BNL—28 166) 
SILVER/TRAPS 

Slow positrons in metal single crystals. I. Positronium formation at 

Ag(100), Ag(111), and Cu(111) surfaces, 5:32563 
SILVER BROMIDES/IONIC CONDUCTIVITY 

Four probe ac bridge conductivity measurements for fast ion 

conductors, 5:32361 
SILVER IODIDES/IONIC CONDUCTIVITY 
Conductivity mechanisms in the superionic phases of AgI and 
AgS as determined by neutron diffraction, 5:32617 
SILVER IODIDES/NEUTRON DIFFRACTION 
Conductivity mechanisms in the superionic phases of AgI and 
S as determined by neutron diffraction, 5:32617 
SILVER SULFIDES/IONIC CONDUCTIVITY 
ay es ye 4 mechanisms in the superionic phases of AgI and 
S as determined by neutron diffraction, 5:32617 
SILVI R SULFIDES/NEUTRON DIFFRACTION 
Conductivity mechanisms in the superionic phases of AgI and 
gS as de:ermined by neutron diffraction, 5:32617 
SILVER-ZINC BATTERIES/ANODES 

Galvanostatic polarization of zinc microanodes in KOH 

electrolytes, 5:32346 (ANL/OEPM—80-1) 
SIMIAN VIRUS/PRODUCTION 

Molecular biology of environmental aromatic hydrocarbons. 
Progress report, January 1, 1980-December 31,1980, 5:32869 
(DOE/EV/10328—1) 

SINGLE PHOTON EMISSION COMPUTED TOMOGRAPHY/ 

RESOLUTION 

Physical attributes of single-photon tomography, 5:32843 

SINGLE PHOTON EMISSION COMPUTED TOMOGRAPHY/ 

SENSITIVITY 

Physical attributes of single-photon tomography, 5:32843 

SKELETON 
See also BONE JOINTS 
SKELETON/CALCIUM 
— of physical activity on body composition, 5:32850 (BNL— 
8) 


SKIN/RADIATION DOSES 
Evaluation of adsorbed dose in mammography: Monte Carlo 
simulation studies, 5:33056 


ERA Vol. 5, No. 20 


SLAGS/VISCOSITY 
Current research on the inorganic constituents in North Dakota 
lignites and some effects on utilization, 5:31522 
SLA IEGBAHN SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 


JURRIES (FUEL) 
See FUEL SLURRIES 
SMOKATRON 
See ELECTRON-RING ACCELERATORS 
SNOW/GEOTHERMAL HEATING 
Geothermal heating demonstration project at Mammoth Lakes 
Village. Final report, 5:32152 (P—500-80-009) 
SNR REACTOR 
See SNR-1 REACTOR 
SNR-1 REACTOR/BELLOWS 
Bellows for the DEBENE SNR-project, 5: 32230 (DOE/CEA/ 
BMFT—14) 
SNR-1 REACTOR/PRIMARY COOLANT CIRCUITS 
Bellows for the DEBENE SNR-project, 5:32230 (DOE/CEA/ 
BMFT—14) 
SNR-300 REACTOR 
See SNR-1 REACTOR 
SODA ASH 
See SODIUM CARBONATES 
SODIUM/ACTIVATION ANALYSIS 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 
SODIUM/ADSORPTION 
Systematic study of metal ion sorption on selected geologic media. 
Annual report, October 1978-December 1979, 5:32782 (DOE/ 
BETC/OR—14) 
SODIUM CARBONATES/CHEMICAL REACTIONS 
Rate of oxydesulfurization of coal-derived pyrite in hot alkaline 
solution (MS Thesis; 50 references), 5:31454 (IS-T—905) 
SODIUM COMPOUNDS/CRYSTAL STRUCTURE 


Low-temperature study of **Na satellite spectra in B-alumina, 
:32606 


SODIUM COMPOUNDS/ION EXCHANGE 
Removal of sodium from lignite by ion exchanging with calcium 
chloride solutions, 5:31547 
SODIUM COMPOUNDS/REMOVAL 
Removal of sodium from lignite by ion exchanging with calcium 
chloride solutions, 5:31547 
SODIUM HYDROXIDES/CATALYTIC EFFECTS 
Molten alkali metal hydroxide catalyzed coal liquefaction. Final 
report, October 1978-September 1979, 5:31487 (FE—3048-4) 
SODIUM NITRATES/COMPATIBILITY 
Compatibility of molten salts with type 316 stainless steel and 
lithium, 5:32579 
SODIUM OXIDES/CRYSTAL STRUCTURE 
Crystal structure and ionic conductivity of a new superionic 
conductor, NasSc2PsOi2, 5:32622 
Structure analysis of NasZr2SisO12 at 300°C and 600°C, 5:32623 
SODIUM OXIDES/IONIC CONDUCTIVITY 
Effect of pressure and composition on fast Na* -ion transport in 
the system Na/sub 1+x/ZreSi/sub x/P/sub 3-x/Oi2, 5:32621 
Structure analysis of NasZr2SisOi2 at 300°C and 600°C, 5:32623 
SODIUM-SULFUR BATTERIES/RESEARCH PROGRAMS 
Advanced battery program at General Electric, 5:32342 
Sodium/sulfur traction batteries: a review of progress and 
problems in their development, 5:32341 
SODIUM-SULFUR BATTERIES/SEALS 
Hermetically sealed alkali metal battery container (Patent), 


5:323 
SODIUM-SULFUR BATTERIES/SOLID ELECTROLYTES 
Fabrication of B”-Al,Os3 tubes from cast ceramic tape, 5:32354 
Research and development in the field of sodium sulfur batteries. 
Long-lived beta alumina electrolytes, prepared according to an 
wary spray decomposition process, 5:32347 (BMFT-FB- 
—80-032) 
Sodium "-alumina at high current density, 5:32358 
SOILS/GEOCHEMICAL SURVEYS 
Hydrogeochemical and stream sediment reconnaissance: National 
Uranium Resource Evaluation program. Savannah River 
Laboratory semi-annual report, October 1979-March 1980, 
5:31624 (GJBX—146(80)) 
SOILS/MINERAL CYCLING 
Comparison of mineral element cycling under till and no-till 
practices: an experimental approach to agroecosystems analysis, 
is 32857 (DOE/EV/00641—40) 
SOILS/PHYSICAL PROPERTIES 
vee of minesoils and natural soils in southeastern Montana, 





OCTOBER 31, 1980 


SOILS/POLLUTION SOURCES 
-_ of organic soils in the world carbon cycle: problem analysis 
research needs, 5:32776 (CONF-7905135—) 
SOILS/RADIONUCLIDE MIGRATION 
pe eek ver bynes of Randonee Pa Services Loge? ) 
any :31700 (RH! 882 
SOmL'S/THERMO AMIC PROPERTIES 
Inspection and evaluation of Nuclear Fuel Services high-level 
waste —— system. Program plan, 5:31700 (RHO-CD—882) 
SOLAR ABSORBERS 
See also BLACK COATINGS 
BLACK LIQUIDS 
a | crystallization of CVD amorphous silicon by alloying, 
SOLAR ABSORBERS/SPRAYED COATINGS 
EAR Ai rature solar energy absorbing surfaces, 5:32057 
< ae STRATION 


Solar oar heating a and cooling system installed at Leavenworth, 
Kansas. Fj rt, 5:31992 (DOE/NASA/CR—161484) 
SOLAR AIR CO! ITIONERS/DESIGN 
Solar heating and cooling system installed at Leavenworth, 
Kansas. Final rt, 5:31992 (DOE/NASA/CR—161484) 
SOLAR AIR HEA /PERFORMANCE 
we ony ce of a solar air collector under varying conditions, 
SOLAR CELL ARRAYS 
See also COMBINED COLLECTORS 
PHOTOVOLTAIC POWER SUPPLIES 
SOLAR CELL ARRAYS/PRICES 
Price allocation guidelines January 1980: Low-cost solar array 
project, 5:31793 (DOE/JPL—1012-47) 
SOLAR CELL ARRAYS/PRODUCTION 
Investigation of proposed process sequence for the array 
Sonal ter assembly task: Phase II. Quarterly technical pro 
rt for quarter ending December 29, 1979, 5:31801 (boe/ 
JeL/asies —79/8) 


See also CADMIUM SULFIDE SOLAR CELLS 
CONCENTRATOR SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
INDIUM PHOSPHIDE SOLAR CELLS 
SILICON SOLAR CELLS 
SOLAR CELLS/ELECTRIC CONDUCTIVITY 
Current solar cell measurement methods review and evaluation, 
5:31818 (HEDL-TC—1548) 
SOLAR CELLS/ELECTRICAL PROPERTIES 
Current solar cell measurement methods review and evaluation, 
5:31818 (HEDL-TC—1548) 
SOLAR CELLS/HALL EFFECT 
Current solar cell measurement methods review and evaluation, 
5:31818 (HEDL-TC—1548) 
SOLAR CELLS/HEALTH HAZARDS 
Industrial hygiene characterization of the photovoltaic solar cell 
industry, 5:31788 (DHEW(NIOSH)—80-112) 
SOLAR CELLS/SEEBECK EFFECT 
Current solar cell measurement methods review and evaluation, 
5:31818 (HEDL-TC—1548) 
SOLAR CELLS/SPECTRAL RESPONSE 
Current solar cell measurement methods review and evaluation, 
5:31818 (HEDL-TC—1548) 
SOLAR COLLECTORS 
See also COMBINED COLLECTORS 
CONCENTRATING COLLECTORS 
FLAT PLATE COLLECTORS 
PARABOLIC TROUGH COLLECTORS 
SOLAR AIR HEATERS 
SOLAR PONDS 
TOWER FOCUS COLLECTORS 
V TROUGH COLLECTORS 
SOLAR COLLECTORS/BLACK LIQUIDS 
Solar collector studies for solar heating and cooling applications. 
Final technical report, 5:32042 (ALO—5355-T2) 
SOLAR COLLECTORS/CONTROL SYSTEMS 
To develop a dynamic model of a collector loop for purpose of 
os tg control of solar heating and cooling. Final technical 
rt, 5:32020 (COO—4512-1) 
SOLA COLLECTORS/MATERIALS 
Compendium of information on identification and testing of 
materials for plastic solar thermal collectors, 5:32044 E/ 
CS/30171—1 
SOLAR COLLECTORS/PERFORMANCE 
Wind effects on collectors. Final report, October 1, 1978-October 
1, 1979, 5:32043 (ALO—5364-T1) 
SOLAR COLLECTORS/PERFORMANCE TESTING 
Solar energy research at LASL. Progress report, April 1- 
September 30, 1979, 5:31998 (LA—8283-PR) 
Standard procedures for collector performance testing, 5:32054 


SOLAR COOLING SYSTEMS/INSTALLATION 


SOLAR COLLECTORS/PITTING CORROSION 
Study of aluminum corrosion in aluminum solar heat collectors 
using aqueous glycol solution for heat transfer. Semiannual 
technical progress report, July 30, 1979-January 31, 1980, 
5:32149 (DOE/CS/3 1072—T1) 
LAR COLLECTORS/SOLAR TRACKING 
pte os of a microprocessor-based sun-tracking 
lar collectors, 5:32051 (SAND—79-2163) 
SOLAR COLLECTORS/STANDARDS 
Standard procedures for collector performance testing, 5:32054 
SOLAR COLLECTORS/WARRANTIES 
= warranty for solar energy contractors, 5:32049 (P—140-80- 


) 
SOLAR COLLECTORS/WIND LOADS 
Wind effects on collectors. Final report, October 1, 1978-October 
1, 1979, 5:32043 (ALO—5364-T1) 
LAR CONCENTRATORS 


See also COMPOUND PARABOLIC CONCENTRATORS 
FRESNEL LENS 


EL 
SOLAR REFLECTORS 
SOLAR CONCENTRATORS/COMPUTER CALCULATIONS 
Finite element strategies for the efficient analysis and evaluation of 
solar collector structures, 5:32052 (SAND—80-0381C) 
SOLAR CONCENTRATORS/FIELD TESTS 
Development of a 10X lens concentrator. Technical status report, 
5:32041 (ALO—4197-T2) 
SOLAR COOLING SYSTEMS 
See also PASSIVE SOLAR COOLING SYSTEMS 
SOLAR AIR CONDITIONERS 
SOLAR COOLING SYSTEMS/BIDS 
Report on Project North Avenue branch library, North Avenue 
and Essex Street, Richmond, Virginia, 5:31972 (CONF- 
791239—) 
Solar energy system for the office and laboratory building, 
a Department of Agriculture, 5:31927 (CONF- 


9—) 
SOLAR COOLING SYSTEMS/COMPUTERIZED 

SIMULATION 

Analysis of advanced thermal storage subsystems for solar heating 
and cooling. Final report, October 1, 1977-September 30, 1978, 
5:31977 (COO—4483-F) 

SOLAR COOLING SYSTEMS/CONTROL SYSTEMS 

Solar heated and cooled fire station, Baltimore, Maryland, 5:31938 
(CONF-791239—) 

To develop a dynamic model of a collector loop for purpose of 
TT control of solar heating and cooling. Final technical 
report, 5:32020 (COO—4512-1) 

SOLAR COOLING SYSTEMS/COST 

Construction costs in commercial solar, 5:31786 

SOLAR COOLING SYSTEMS/DESIGN 

1979 progress report on the Olive Grove center in 
Westlake Village, California, 5:31919 (CONF-791239—) 

Alabama Power Company, Montevallo District ‘Office, solar 

heating and cooling system, 5:31915 (CONF-791239—) 

Application of commercial integrated solar —, heating, space 
cooling and domestic hot water for the Georgia J men 
company’s Atlanta office building, 5:31894 (CONF-791239—) 

Demonstration project North Hampton Park Recreation & Health 
Center, 5:31968 (CONF-791239—) 

Descanso Gardens Guild exhibition and educational arboretum 
and community complex, 5:31914 (CONF-791239—) 

Integrated solar heating, cooling and hot water system for the San 
Diego city schools’, University City High School, San Diego, 
California, 5:31918 (CONF-791239—) 

Multnomah County Oregon operations & maintenance complex, 
5:31959 (CONF-791239—) 

Padonia Elementary School solar heating and cooling project, 
5:31939 (CONF-791239—) 

Riverside Elementary School solar system, 5:31962 (CONF- 
791239—) 

Santa Clara Community Recreation Center solar heating & 
cooling project, 5:31920 (CONF-791239—) 

Sky Harbour Elementary School solar heating, cooling, and hot 
water project, 5:31969 (CONF-791239—) 

Soler eaney Seng ae eee Se ee ee 
Columbus Technical Institute Campus, 5:31889 (CO) 

791239—) 
Solar heating and cooling 


system for 


for an underground building at the 
University of Minnesota, 5:31945 (CONF? iphone 


Sullivans Island Elementary solar moon bes 
demonstration peor 5:31963 (CO 18) 
Sunforest Medical Building Toledo, Ohio, 5:31895 (CONF- 
791239—) 
SOLAR COOLING SYSTEMS/INSTALLATION 
Construction review: Maricopa County Courts Buildi 
Scottsdale, Arizona, 5:31901 (CONF-791239—) 





SOLAR COOLING SYSTEMS/MATHEMATICAL MODELS 


SOLAR COOLING SYSTEMS/MATHEMATICAL MODELS 

To develop a dynamic model of a collector loop for purpose of 
improved control of solar heating and cooling. Final technical 

rt, 5:32020 (COO—4512-1) 
SOLAR COOLING SYSTEMS/MEETINGS 

Final proceedings of the Third Solar Heating and Cooling 
uw) Program Contractors’ Review, 5:31880 (CONF- 
7 

SOLAR COOLING SYSTEMS/MONITORING 

Solar energy research at LASL. Progress report, April 1- 

tember 30, 1979, 5:31998 (LA—8283-PR) 
SOLAR COOLING SYSTEMS/OPERATION 

aie) and cooling of a Florida office building, 5:31924 (CONF- 
791239 

New 40, 000 sq ft conventional cement block manufacturing 
facility, 5:31954 (CONF-791239—) 

Operating experience: North Georgia Area Plannin 
Development Commission Office Building, 531985 (0 5 (CONF- 
791239—) 

Padonia Elementary School solar heating and cooling project, 
5:31939 (CONF-791239—) 

Report on Project Sunburst. A Department of Energy commercial 
solar demonstration at Richland, Washington, 5:31898 (CONF- 
791239—) 

Solar heating and cooling of Mount Rushmore National Memorial 
Visitor Center, 5:31964 (CONF-791239—) 

Somerset County Environmental Education Center Building solar 
peer system, design and maintenance, 5:31953 (CONF- 
791239—) 

Trinity University solar heating and cooling project, 1979, 5:31970 
(CONF-791239—) 

SOLAR COOLING SYSTEMS/PERFORMANCE 

Application of commercial integrated solar space rae, space 
cooling and domestic hot water for the Georgia 
company’ s Atlanta office building, 5:31894 (CONF- "791239—) 

One year’s operation report of the solar air conditioning, heating, 
hot water and pool heating system for the life clinic, 5:31890 
(CONF-791239—) 

SOLAR COOLING SYSTEMS/RESEARCH PROGRAMS 

Solar energy research at LASL. Progress report, April 1- 
September 30, 1979, 5:31998 (LA—8283-PR) 

SOLAR ENERGY 
Solar energy and the biosphere, 5:31773 
SOLAR ENERGY/BIBLIOGRAPHIES 

Indian solar energy resources index, 1975-1979, 5:31771 (NP— 
24451) 

SOLAR ENERGY/DATA COMPILATION 

Annual report to Congress. Volume 2. Data, 5:32400 (DOE/ 
EIA—0173(79)/2) 

SOLAR ENERGY/DIRECTORIES 

California solar business directory, 5:31774 

SOLAR ENERGY/EDUCATION 

Training Community College faculty in the techniques and skills 
required for Solar Energy System installation, 5:31988 (DOE/ 
CS/34223—01) 

SOLAR ENERGY/ENERGY SOURCE DEVELOPMENT 

Federal non-nuclear energy R and D program. Public hearing 
transcript (Environmental protection aspects), 5:32380 (EPA— 
600/9-78-023) 

SOLAR ENERGY/FINANCIAL INCENTIVES 

Implementing state solar financial incentives and RD and D 
programs, 5:31785 (SERI/TP—733-698) 

8 50078 for the California Solar Energy Tax Credit, 5:31787 

—500-78-039 
SOLAR ENERGY/MANUALS 

Solar energy technology handbook. Part A. Engineering 

fundamentals, 5:31772 
SOLAR ENERGY/RESEARCH PROGRAMS 

Basic research needs in seven energy-related technologies, 
conservation, conversion, transmission and storage, 
environmental fission, fossil, geothermal, and solar, 5:32379 
(DOE/ER—0060) 

Energy Technology Programs: program summaries for 1979, 
5:32378 (BNL—S51167) 

Implementing state solar financial incentives and RD and D 
programs, 5:31785 (SERI/TP—733-698) 

Solar energy research at LASL. Progress report, April 1- 
September 30, 1979, 5:31998 (LA—8283-PR) 

SOLAR ENERGY/RESOURCE DEVELOPMENT 

Estimates of the costs of renewable energy technologies for New 
York State, 5:31843 (NYSERDA—79-7) 

SOLAR ENERGY CONVERSION/HYDROGEN PRODUCTION 

Solar thermal hydrogen production process. Annual technical 
pes ger report, January-December, 1979, 5:31854 (COO— 


SOLAR EQUIPMENT 
See also HELIOSTATS 
PHOTOELECTROCHEMICAL CELLS 
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PHOTOVOLTAIC POWER SUPPLIES 
PYRANOMETERS 


SOLAR CELL ARRAYS 
SOLAR CELLS 
SOLAR COLLECTORS 
SOLAR CONCENTRATORS 
SOLAR COOLING SYSTEMS 
SOLAR HEATING SYSTEMS 
SOLAR WATER HEATERS 

SOLAR EQUIPMENT/WARRANTIES 

Model warranty for solar energy contractors, 5:32049 (P—140-80- 


002) 
SOLAR HEAT ENGINES/PERFORMANCE TESTING 
arid py of the Solar King, Inc. machine concept, 5:31866 
A 


SOLAR HEAT ENGINES/THERMODYNAMICS 
rsd study of the Solar King, Inc. machine concept, 5:31866 
A 


O—44) 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR-ASSISTED HEAT PUMPS 
Solar heating: experience in the milking parlor, 5:32027 
SOLAR HEATING SYSTEMS/BIDS 

a ad Hall solar heating system, 5:31944 (CONF- 

Report on Project North Avenue branch library, North Avenue 
rT a} Street, Richmond, Virginia, 5:31972 (CONF- 

Solar energy system for the office and laboratory building, State 
= ro Department of Agriculture, 5:31927 (CONF- 

SOLAR HEATING SYSTEMS/COMPARATIVE 

EVALUATIONS 

Comparison of a liquid and an air solar flat plate heating system 
and a liquid concentrator system applied to the same structure 
as applied at Rademaker Corporation, Louisville, Kentucky, 
5:31934 (CONF-791239—) 

SOLAR HEATING SYSTEMS/COMPUTERIZED 

SIMULATION 

Analysis of advanced thermal storage subsystems for solar heating 
and cooling. Final report, October 1, 1977-September 30, 1978, 
5:31977 (COO—4483-F) 

SOLAR HEATING SYSTEMS/CONSTRUCTION 

Construction, operation and maintenance of Spearfish High 
School, 5:31885 (CONF-791239—) 

Construction of the New Mexico Solar Energy Institute and 
or of Engireering hybrid solar building, 5:31912 (CONF- 
791239—) 

Design - construction relationships of the Shady Grove passive/ 
active solar office building, 5:31937 (CONF-791239—) 

Longfellow School, Marion, Iowa, 5:31909 (CONF-791239—) 

Solar heating system for the Billings Shipping Corporation freight 
138) acility, Billings, Montana, 5:31950 (CONF- 

Solar hae system athletic and recreational facilities, New 
Hampshire College, Manchester, New Hampshire, 5:31908 
(CONF-791239—) 

SOLAR HEATING SYSTEMS/CONTROL 
Ce - ‘ solar assisted heat pump system, 5:31975 (CONF- 
SOLAR HEATING SYSTEMS/CONTROL SYSTEMS 

Instrumentation for a passive and active solar heated animal 
control center, 5:31886 (CONF-791239—) 

Solar heated and cooled fire station, Baltimore, Maryland, 5:31938 
(CONF-791239—) 

Solar ero 9) Stephens College Visitors Center, 5:31949 
(CONF-7 

To develop a > wan model of a collector loop for purpose of 
improved control of solar heating and cooling. Final technical 

rt, 5:32020 (COO—4512-1) 
SOLAR HEATING SYSTEMS/COST 

Construction costs in commercial solar, 5:31786 

Experiences and cost analysis gained during design and 
construction of the Contemporary Systems Inc. solar center in 
Walpole, N.H., 5:31883 (CONF-791239—) 

Residential space heating: solar and electric resistance systems 
cost and performance data, 5:32004 (P—104-80-001) 

SOLAR HEATING SYSTEMS/DEMONSTRATION 

PROGRAMS 

Solar heating and cooling system installed at Leavenworth, 
Kansas. Final report, 5:31992 (DOE/NASA/CR—161484) 

Solar heating and domestic hot wter system installed at North 
port ste School. Final report, 5:31990 (DOE/NASA/CR— 
1 

Solar heating and hot water system installed at office building, 
One Solar Place, Dallas, Texas. Final report, 5:31991 (DOE/ 
NASA/CR—161483) 
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SOLAR HEATING SYSTEMS/DESIGN Solar preheat system athletic and recreational facilities, New 


1979 progress report on the Olive Grove shopping center in 
Westlake Village, California, 5:31919 (CONF-791239—) 

Active/passive hybrid retrofit to the Ashland Community Foods 
Store of Ashland, Oregon, 5:31960 (CONF-791239—) 

Alabama Power Company, Montevallo District Office, solar 
heating and cooling system, 5:31915 (CONF-791239—) 

Application of commercial integrated solar space heating, space 
cooling and domestic hot water for the Georgia power 
company’s Atlanta office building, 5:31894 (CONF-791239—) 

City of Huntsville Senior Citizen's Center solar heating and hot 
water system, 5:31913 (CONF-791239—) 

Construction, operation and maintenance of Spearfish High 
School, 5:31885 (CONF-79123S5—) 

Demonstration project North Hampton Park Recreation & Health 
Center, 5:31968 (CONF-791239—) 

Descanso Gardens Guild exhibition and educational arboretum 
and community complex, 5:31914 (CONF-791239—) 

Design, construction and performance of a retrofit solar system 
for Madison Hall, a residence building on the Cedar campus of 
Jordan College in Cedar Springs, Michigan, U.S.A., 5:31941 
(CONF-791239—) 

Design of a large air solar heating system, Ogden, Utah, 5:31971 
(CONF-791239—) 

Earth integration solar space heating and solar hot water systems, 
Amity Elementary School, Boise, Idaho, 5:31903 (CONF- 
791239—) 

Fern Engineering Company solar space heating system Bourne, 
Massachusetts, 5:31906 (CONF-791239—) 

In-floor distribution and storage of solar heat in a swine growing- 
finishing unit, 5:32019 

Integrated solar heating, cooling and hot water system for the San 
Diego city schools’, University City High School, San Diego, 
California, 5:31918 (CONF-791239—) 

Kansas City capital of the Age of Enlightnment, 5:31948 (CONF- 
791239—) 

Kansas Cosmosphere and Disccovery Center solar heating, 
5:31932 (CONF-791239—) 

Multnomah County Oregon operations & maintenance complex, 
5:31959 (CONF-791239—) 

Northview School, Howards Grove, Wisconsin, 5:31907 (CONF- 
791239—) 

One Solar Place, 5:31967 (CONF-791239—) 

Padonia Elementary School solar heating and cooling project, 
5:31939 (CONF-791239—) 

— City Hall solar heating system, 5:31944 (CONF- 

'91239—) 

Proposed Western Energy office building, 5:31917 (CONF- 
791239—) 

Quitman County Bank, 5:31892 (CONF-791239—) 

a Elementary School solar system, 5:31962 (CONF- 
791239—) 

Santa Clara Community Recreation Center solar heating & 
cooling project, 5:31920 (CONF-791239—) 

Security State Bank, Starkville, Mississippi, 5:31893 (CONF- 
791239—) 

Shelby Oaks-Quad IV Office Complex Memphis, Tennessee, 
5:31891 (CONF-791239—) 

Sky Harbour Elementary School solar heating, cooling, and hot 
water project, 5:31969 (CONF-791239—) 

Solar and ground water energy systems in the Technology 
Properties office building, Burlington, Massachusetts, 5:31940 
(CONF-791239—) 

Solar energy heating and cooling of an academic building on the 
Columbus Technical Institute Campus, 5:31889 (CONF- 
791239—) 

Solar energy system performance evaluation - Seasonal Report for 
Seeco Lincoln, Lincoln, Nebraska, 5:31995 (DOE/NASA/ 
CR—161495) 

Solar heated office building for the Burns/Peters Group, 
Architects/Planners, Albuquerque, New Mexico, 5:31910 
(CONF-791239—) 

Solar heating system: Wyoming Rural Electric Association Office 
Building, Casper, Wyoming, 5:31911 (CONF-791239—) 

Solar heating and cooling for an underground building at the 
University of Minnesota, 5:31945 (CONF-791239—) 

Solar heating demonstration project description: Young Men's 
Christian Association of Hastings, Nebraska, 5:31951 (CONF- 
791239—) 

Solar heating and cooling system installed at Leavenworth, 
Kansas. Final report, 5:31992 (DOE/NASA/CR— 161484) 

Solar heating and domestic hot water system installed at North 
Pere High School. Final report, 5:31990 (DOE/NASA/CR— 
161482) 

Solar heating and hot water system installed at office building, 
One Solar Place, Dallas, Texas. Final report, 5:31991 (DOE/ 
NASA/CR—161483) 


Hampshire College, Manchester, New Hampshire, 5:31908 
CONF-791239— 

Solar space heating system, 5:31887 (CONF-791239—) 

Solar space and water heating for Shoney’s Restaurant in North 
Little Rock, Arkansas, 5:31896 (CONF-791239—) 

Solar Way building: a commercial solar demonstration project 
utilizing a phase change material for thermal storage, 5:31900 
(CONF-791239—) 

Sullivans Island Elementary solar heating and cooling 
demonstration project, 5:31963 (CONF-791239—) 

Summary-solar heating system San Francisco 
ieviesneneenel Center, 5:31899 (CONF-791239—) 

=< pga Building Toledo, Onio, 5:31895 (CONF- 

Troy-Miami County Public Library, 5:31958 (CONF-791239—) 

Wilmington Swim School solar system, 5:31905 (CONF-791239—) 

SOLAR HEATING SYSTEMS/ECONOMICS 

Comparison of solar heat pump systems to conventional methods 
for residential heating, cooling, and water heating, 5:32016 
(SERI/TR—98150-2(Vol.1)(Exect.Summ.)) 

Comparison of solar heat pump systems to conventional methods 
for residental heating, cooling, and water heating. Final report, 
5:32015 (SERI/TR—981502(Vol.2)) 

Comparison of solar heat pump systems to conventional methods 
for residential heating, cooling, and water heating, 5:32017 
(SERI/TR—98150-2(Vol.3)(App.)) 

Interregional comparisons of the cost of conserving conventional 
fuels, 5:32000 (LA-UR—80-1914) 

SOLAR HEATING SYSTEMS/EVACUATED TUBE 

COLLECTORS 

Solar heating system for the Coca-Cola bottling works of Jackson, 
Tennessee, 5:31965 (CONF-791239—) 

SOLAR HEATING SYSTEMS/FREEZE PROTECTION 

Evaluation of freeze ae systems for a large scale solar 
energy system, 5:32033 (CONF-791239—) 

SOLAR HEATING SYSTEMS/HEAT TRANSFER FLUIDS 

Evaluation of freeze protection systems for a large scale solar 
energy system, 5:32033 (CONF-79i239—) 

SOLAR HEATING SYSTEMS/INSTALLATION 

Construction review: Maricopa County Courts Building, 
Scottsdale, Arizona, 5:31901 (CONF-791239—) 

Installation guidelines for solar heating system, single-family 
residence at William O’Brien State Park, Stillwater, Minnesota, 
5:31989 (DOE/NASA/CR— 161480) 

One Solar Place, 5:31967 (CONF-791239—) 

Refurbishment of the operational solar system the housing 
authority office building city of Lincoln; Lincoln, Nebraska, 
5:31952 (CONF-791239—) 

Solar heating and domestic hot water system North Dallas High 
School, Dallas, Texas, 5:31966 (CONF-791239—) 

Solar heating and hot water system new main building, Alderson 
Broaddus College, Philippi, West Virginia, 5:31973 (CONF- 
791239—) 

Town of Concord, Massachusetts solar space heating project at 
the Municipal Light Plant building, 5:31881 (CONF-791239—) 

SOLAR HEATING SYSTEMS/MATHEMATICAL MODELS 

To develop a dynamic model of a collector loop for purpose of 
improved control of solar heating and cooling. Final technical 
report, 5:32020 (COO—4512-1) 

SOLAR HEATING SYSTEMS/MEETINGS 

Final proceedings of the Third Solar Heating and Cooling 
Demonstration Program Contractors’ Review, 5:31880 (CONF- 
791239—) 

SOLAR HEATING SYSTEMS/MODIFICATIONS 

Refurbishment of the operational solar system the housing 
authority office building city of Lincoln; Lincoln, Nebraska, 
5:31952 (CONF-791239—) 

SOLAR HEATING SYSTEMS/MONITORING 

Solar energy research at LASL. Progress report, April 1- 
September 30, 1979, 5:31998 (LA—8283-PR) 

SOLAR HEATING SYSTEMS/OFF-PEAK ENERGY 

STORAGE 

Performance improvement of a solar heating system utilizing off- 
peak electric auxiliary, 5:31997 (DOE/R5S/10140—T1) 

SOLAR HEATING SYSTEMS/OPERATION 

Basin Electric Power Cooperative Headquarters solar heating 
demonstration project. Status report, 5:31957 (CONF-791239—) 

Bread Springs Elementary School retrofit solar heating project, 
5:31955 (CONF-791239—) 

Comparison of a liquid and an air solar flat plate heating system 
and a liquid concentrator system applied to the same structure 
as applied at Rademaker Corporation, Louisville, Kentucky, 
5:31934 (CONF-791239—) 

Esslinger Medical Building, Traverse City, Michigan, 5:31942 
(CONF-791239—) 

Executive East, a solar retrofit, 5:31922 (CONF-791239—) 

a and cooling of a Florida office building, 5:31924 (CONF- 
791239—) 





SOLAR HEATING SYSTEMS/OPTIMAL CONTROL 


Johnson County Jail, lowa City, Iowa, 5:31930 (CONF-791239—) 

Kaw aoe Solar Bank, Topeka, Kansas, 5:31933 (CONF- 
791239—) 

New 40,000 sq ft conventional cement block manufacturing 
facility, 5:31954 (CONF-791239—) 

Operating experience: North Georgia Area wisaeas at 
eg Commission Office Building, 5:31925 (CONF- 

1239—) 

Padonia Elementary School solar heating and cooling project, 
5:31939 (CONF-791239—) 

Paulucci Plaretarium Hibbing Community College, Hibbing, 
Minnesota, 5:31946 (CONF-791239—) 

Presentation of a solar heated public facility, city of Kansas City, 
Missouri, 5:31947 (CONF-791239—) 

Project status update: Corona Del Sol High School solar system, 
Tempe Union High School District, 5:31916 (CONF-791239—) 

Quitman County Bank, 5:31892 (CONF-791239—) 

Report on Project Sunburst. A Department of Energy commercial 
ee eneewaice at Richland, Washington, 5:31898 (CONF- 
791239—) 

oT State Bank, Starkville, Mississippi, 5:31893 (CONF- 
791239—) 

Shelby Oaks-Quad IV Office Complex Memphis, Tennessee, 
5:31891 (CONF-791239—) 

Solar heating and hot water for the Littleton, Colorado, municipal 
building, 5:31921 (CONF-791239—) 

Solar heating and DHW system housing project for the elderly, 
Hamden, Connecticut, 5:31923 (CONF-791239—) 

Solar st for field house, Louisiana State University, 5:31935 
(CONF-791239—) 

Solar heating system for the Billings Shipping Corporation freight 
distribution facility, Billings, Montana, 5:31950 (CONF- 
791239—) 

Solar heating and cooling of Mount Rushmore National Memorial 
Visitor Center, 5:31964 (CONF-791239—) 

Solar space heating & domestic hot water. A retrofit systems, 
Cherry Hill Inn, 5:31897 (CONF-791239—) 

Solar space heating system for West Chester Work Center, 
5:31961 (CONF-791239—) 

Somerset County Environmental Education Center Building solar 
energy system, design and maintenance, 5:31953 (CONF- 
791239—) 

Southeast of Saline K-12 School Kansas unified school district 
306, 5:31931 (CONF-791239—) 

St. Charles High School solar heating project, St. Charles, Illinois, 
5:31926 (CONF-791239—) 

Town of Concord, Massachusetts solar space heating project at 
the Municipal Light Plant building, 5:31881 (CONF-791239—) 
Trinity University solar heating and cooling project, 1979, 5: 3190 

(CONF-791239—) 
Troy-Miami County Public Library, 5:31958 (CONF-791239—) 
SOLAR HEATING SYSTEMS/OPTIMAL CONTROL 
Optimal control studies of solar heating systems, 5:32021 (COO— 


4519-1) 
SOLAR HEATING SYSTEMS/PERFORMANCE 

Application of commercial integrated solar space heating, space 
cooling and domestic hot water for the Georgia power 
company’s Atlanta office building, 5:31894 (CONF-791239—) 

Fern Engineering Company solar space heating system Bourne, 
Massachusetts, 5:31906 (CONF-791239—) 

One year’s operation report of the solar air conditioning, heating, 
hot water and pool heating system for the life clinic, 5:31890 
(CONF-791239—) 

Performance of the solar retrofit at Clarksville Middle School, 
5:31928 (CONF-791239—) 

Performance improvement of a solar heating system utilizing off- 
peak electric auxiliary, 5:31997 (DOE/R5/10140—T1) 

Residential space heating: solar and electric resistance systems 
cost and performance data, 5:32004 (P—104-80-001) 

Scattergood School's solar heated recreation building, 5:31929 
(CONF-791239—) 

Solar energy applications Germantown campus, Montgomery 
Community College as viewed after a year’s service, 5:31936 
(CONF-791239—) 

Solar Energy System Performance Evaluation. Seasonal report for 
IBM System 1B, Carlsbad, New Mexico, 5:31996 (DOE/ 
NASA/CR—161508) 

Solar Energy System Performance Evaluation. Seasonal report for 
Contemporary Newnan, Newnan, Georgia, 5:31994 (DOE/ 
NASA/CR—161494) 

Solar Energy System performance evaluation: seasonal report for 
Colt Pueblo, Pueblo, Colorado, 5:31993 (DOE/NASA/CR— 
161493) 

Solar energy system performance evaluation - Seasonal Report for 
Seeco Lincoln, Lincoln, Nebraska, 5:31995 (DOE/NASA/ 
CR—161495) 

Solar heated office building for the Burns/Peters Group, 
Architects/Planners, Albuquerque, New Mexico, 5:31910 
(CONF-791239—) 
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Stanford University Central Food Services Building solar space 
and domestic hot water heating system, 5:31888 (CONF- 
791239—) 

SOLAR HEATING SYSTEMS/REGIONAL ANALYSIS 

Interregional comparisons of the cost of conserving conventional 
fuels, 5:32000 (LA-UR—80-1914) 

SOLAR HEATING SYSTEMS/RESEARCH PROGRAMS 

Solar energy research at LASL. Progress report, April 1- 

tember 30, 1979, 5:31998 (LA—8283-PR) 
SOLAR HEATING SYSTEMS/RETROFITTING 

Project Sunrise. First look at a northern latitude commercial 
building retrofit solar heating system, Pellston, Michigan, 
5:31943 (CONF-791239— 

SOLAR HEATING SYSTEMS/SENSIBLE HEAT STORAGE 
Low-temperature sensible heat storage, 5:32060 
SOLAR TING SYSTEMS/SPECIFICATIONS 

Performance improvement of a solar heating system utilizing off- 

peak electric auxiliary, 5:31997 (DOE/R5/10140—T1) 
SOLAR INDUSTRY/OCCUPATIONAL SAFETY 

Industrial hygiene characterization of the photovoltaic solar cell 

industry, 5:31788 (DHEW(NIOSH)—80-112) 
SOLAR PONDS 
See also ROOF PONDS 
Overview of the US program for nonconvecting solar ponds, 
5:32048 (LA-UR--80-3134) 
SOLAR PONDS/DESIGN 
Shallow solar ponds, 5:31878 
SOLAR PONDS/GLAZING MATERIALS 
Shallow solar ponds, 5:31878 
SOLAR PONDS/MATHEMATICAL MODELS 
Shallow solar ponds, 5:31878 
SOLAR PONDS/PERFORMANCE 
Shallow solar ponds, 5:31878 
SOLAR PONDS/RESEARCH PROGRAMS 
Research and development to support commercialization in solar 
ponds, 5:32047 (LA-UR—80-2133) 
SOLAR PONDS/USES 
Shallow solar ponds, 5:31878 
SOLAR PROCESS HEAT/CONTROL SYSTEMS 

Solar watering heating at the Iris Images Film Processing 
Laboratory, 5:32022 (CONF-791239—) 

SOLAR PROCESS HEAT/ENVIRONMENTAL IMPACTS 

Programmatic environmental assessment of the DOE Solar 
Agricultural and Industrial Process Heat Program, 5:32023 
(COO—4879-T1) 

SOLAR PROCESS HEAT/PERFORMANCE TESTING 

Preliminary operational results of the low-temperature solar 
industrial process heat field tests, 5:32026 (SERI/TR—632-385) 

SOLAR RADIATION 
See also DIRECT SOLAR RADIATION 
SOLAR RADIATION/ABSORPTION 

Solar selective black cobalt: preparation, structure, and thermal 

stability, 5:31825 
SOLAR RADIATION/AVAILABILITY 

Stochastic sun: understanding the intermittent resource, 5:31778 
(ORAU/IEA—80-10(M)) 

SOLAR RADIATION/MEASURING INSTRUMENTS 

Instrumentation for solar radiation measurements, 5:31783 

SOLAR REFLECTORS 
See also PARABOLIC REFLECTORS 
SOLAR REFLECTORS/COMPUTER CALCULATIONS 

Finite element strategies for the efficient analysis and evaluation of 

solar collector structures, 5:32052 (SAND—80-0381C) 
SOLAR SPACE HEATING/SOLAR HEATING SYSTEMS 

Solar heating project: Dayton T. Brown, Inc., Bohemia, New 

York, 5:31956 (CONF-791239—) 
SOLAR TRACKING/EQUIPMENT 
Development of a microprocessor-based sun-tracking system for 
solar collectors, 5:32051 (SAND—79-2163) 
SOLAR WATER HEATERS 
Solar heating: ye in the — parlor, 5:32027 
SOLAR WATER HEATERS/BIDS 

Plymouth City Hall solar heating system, 5:31944 (CONF- 
791239—) 

Report on Project North Avenue branch library, North Avenue 
re gg Street, Richmond, Virginia, 5:31972 (CONF- 

1239—) 
SOLAR WATER HEATERS/COMPARATIVE 

EVALUATIONS 

Comparative study of solar domestic hot water systems in 
California. Consultant report, 5:32040 (P—5S00-79-015) 

SOLAR WATER HEATERS/CONTROL SYSTEMS 

Solar heated and cooled fire station, Baltimore, Maryland, 5:31938 
(CONF-791239—) 

SOLAR WATER HEATERS/COST 

Construction costs in commercial solar, 5:31786 

Sacramento area, solar domestic water heater installers survey 
report, 5:32039 (P—104-79-005) 
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SOLAR pt HEATERS/DEMONSTRATION 

PROGRAM 

Solar oy and cooling system installed at Leavenworth, 
Kansas. Final report, 5:31992 (DOE/NASA/CR—161484) 

Solar heating and domestic hot water system installed at North 
Prod a School. Final report, 5:31990 (DOE/NASA/CR— 

Solar heating and hot water system installed at office bui'ding, 
One Solar Place, Dallas, Texas. Final report, 5:31991 (DOE/ 
NASA/CR—161483) 

SOLAR WATER HEATERS/DESIGN 

1979 p yard report on the Olive Grove shopping center in 
Westlake Village, California, 5:31919 (CONF-791239—) 

Application of commercial integrated solar space heating, space 
cooling and domestic hot water for the Georgi 
company’s Atlanta office building, 5:31894 (CONT-791239—) 

Demonstration project North Hampton Park Recreation & Health 
Center, 5:31968 (CONF-791239—) 

Design, construction and performance of a retrofit solar system 
for Madison Hall, a residence building on the Cedar campus of 
Jordan Son. in Cedar Springs, Michigan, U.S.A., 5:31941 
(CONF-791239—) 

In . County Medical Care Facility solar water heating system, 

:32032 (CONF- 791239—) 

Integrated solar heating, cooling and hot water system for the San 
Diego city schools’, University City High School, San Diego, 
California, 5:31918 (CONF-791239—) 

One Solar Place, 5:31967 (CONF-791239—) 

Ss SV Hall solar heating system, 5:31944 (CONF- 

1239— 

sees a Energy office building, 5:31917 (CONF- 
oo Elementary School solar system, 5:31962 (CONF- 

1239— 

Sky Harbour Elementary School solar heating, cooling, and hot 
water project, 5:31969 (CONF-791239—) 

Solar and ground water energy systems in the Technology 
Properties office building, Burlington, Massachusetts, 5:31940 
(CONF-791239—) 

Solar heating and cooling system installed at Leavenworth, 
Kansas. Final report, 5:31992 (DOE/NASA/CR— 161484) 
Solar heating and domestic hot water system installed at North 
Dallas High School. Final report, 5:31990 (DOE/NASA/CR— 

161482) 

Solar heating and hot water system installed at office building, 
One Solar Place, Dallas, Texas. Final report, 5:31991 (DOE/ 
NASA/CR—161483) 

Solar space and water heating for Shoney's Restaurant in North 
Little Rock, Arkansas, 5:31896 (CONF-791239—) 

Statistical problems in design technique validation, 5:32005 
(SERI/RR—721-377 

oe Medical Building Toledo, Ohio, 5:31895 (CONF- 
791239—) 

Update performance of the solar water heating systems on the 
Econo-Travel motor hotels, 5:32035 (CONF-791239—) 

Woodlands Solar Project, 5:32028 (CONF-791239—) 

SOLAR WATER HEATERS/ECONOMIC ANALYSIS 

Solar Energy System Economic Evaluation. Final report for 
Elam-Tempe, Tempe, Arizona and Elcam-San Diego, San 
Diego, California, 5:32037 (DOE/NASA/CR— 161492) 

Solar Energy System Economic Evaluation. Final report for IBM 
System 2, Togus, Maine, 5:32038 (DOE/NASA/CR—161510) 

SOLAR WATER HEATERS/ECONOMICS 

Comparison of solar heat pump systems to conventional methods 
for residential heating, cooling, and water heating, 5:32016 
(SERI/TR—98150-2(Vol.1)(Exect.Summ.)) 

Comparison of solar heat pump systems to conventional methods 
for residental heating, cooling, and water heating. Final report, 
5:32015 (SERI/TR—981502(Vol.2)) 

Comparison of solar heat pump systems to conventional methods 
for residential heating, cooling, and water heating, 5:32017 
(SERI/TR—98150-2(Vol.3)(App.)) 

SOLAR WATER HEATERS/FREEZE PROTECTION 

Evaluation of freeze protection systems for a large scale solar 
energy system, 5:32033 (CONF-791239—) 

SOLAR WATER HEATERS/HEAT EXCHANGERS 

Thermosiphon water heaters with heat exchangers, 5:32002 
(LBL— 10033) 

SOLAR WATER HEATERS/HEAT TRANSFER FLUIDS 

Evaluation of freeze protection systems for a large scale solar 
energy system, 5:32033 (CONF-791239—) 

SOLAR WATER HEATERS/INSTALLATION 

Solar heating and domestic hot water system North Dallas High 

School, Dallas, Texas, 5:31966 (CONF-791239—) 
SOLAR WATER HEATERS/OPERATION 

Bethany College solar installation, 5:32036 (CONF-791239—) 

Bread Springs Elementary School retrofit solar heating project, 
5:31955 (CONF-791239—) 


SOLAR-ASSISTED HEAT PUMPS/PERFORMANCE 


wr, ey Building, Traverse City, Michigan, 5:31942 
(CONF-791239—) 
County Medical Care Facility solar water heating system, 
:32032 py oy a ey i inl 
iting experience: No: eorgia Area nin 

ia me my Commission Office Building, 5: 1985 (Cl (CONF- 
791239—) 

Paulucci Planetarium Hibbing Community College, Hibbing, 
Minnesota, 5:31946 (CONF-791239—) 

Presentation of a solar heated — facility, city of Kansas City, 
MR. serge 5:31947 (CONF-791239—) 

«Tem status update: Corona Del Sol High School solar system, 
empe Union High School District, 5:31916 (CONF-791239—) 
and DHW system housin ng Leas for the elderly, 
Soiamnden, vay or yd 5:31923 (CONF-791239—) 

Solar ing for field house, Louisiana State ac 5:31935 
(CONF-791239—) 

Solar hot water system for the Coachlight Motel in Las Cruces, 
New Mexico, 5:32034 (CONF-791239—) 

Trinity University solar heating and cooling project, 1979, 5:31970 
(CONF-791239—) 

Update performance of the solar water ot systems on the 
Econo-Travel motor hotels, 5:32035 (CONF-791239—) 

SOLAR WATER HEATERS/PERFORMANCE 

Alternative Solar Indices, 5:31775 (DOE/ET/20090-—6) 

Application of commercial integrated solar space heating, space 
cooling and domestic hot water for the Georgia power 
company’s Atlanta office building, 5:31894 (CONF-791239—) 

One year’s operation report of the solar air conditioning, heating, 
hot water and wy heating system for the life clinic, 5:31890 
(CONF-79123 

SAGE water besting systems, 5:32031 (CONF-791239—) 

Scattergood School's solar heated recreation building, 5:31929 
(CONF-791239—) 

Solar Energy System Economic Evaluation. Final report for 
Elam-Tempe, Tempe, Arizona and Elcam-San Diego, San 

iego, California, 32037 (DOE/NASA/CR—161492) 

Solar Energy System Performance Evaluation. Seasonal report for 
IBM System 1B, Carlsbad, New Mexico, 5:31996 (DOE/ 
NASA/CR—161508) 

Solar Energy System Performance Evaluation. Seasonal report for 
Contemporary Newnan, Newnan, Georgia, 5:31994 (DOE/ 
NASA/CR—161494) 

Solar Energy System performance evaluation: seasonal report for 
a Pueblo, Colorado, 5:31993 (DOE/NASA/CR— 
1614 

Solar Index generation and delivery, 5:31777 (DOE/ET/20090— 
8 


) 
Solar Index prediction methodology for early delivery, 5:31776 
(DOE/ET/20090_7) 

Stanford University Central Food Services Building solar space 
and domestic hot water heating system, 5:31888 (CONF- 
791239—) 

Thermosiphon water heaters with heat exchangers, 5:32002 
(LBL— 10033) 

Woodstock Resort Corp. solar hot water program, 5:32030 
(CONF-791239—) 

SOLAR WATER HEATERS/PERFORMANCE TESTING 

Comparative study of solar domestic hot water systems in 
California. Consultant report, 5:32040 (P—500-79-015) 

SOLAR WATER HEATERS/SENSIBLE HEAT STORAGE 

Solar heating system for the Coca-Cola bottling works of Jackson, 
Tennessee, 5:31965 (CONF-791239—) 

SOLAR WATER HEATERS/SURVEYS 

Sacramento area, solar domestic water heater installers survey 

rt, 5:32039 (P—104-79-005) 
SOLAR WATER HEATERS/THERMOSYPHON EFFECT 

Thermosiphon water heaters with heat exchangers, 5:32002 
(LBL— 10033) 

SOLAR WATER HEATING/COMPUTERIZED SIMULATION 

Analysis of advanced thermal storage subsystems for solar heating 
and cooling. Final report, October 1, 1977-September 30, 1978, 
5:31977 (COO—4483-F) 

SOLAR-ASSISTED HEAT PUMPS/ECONOMICS 

Comparison of solar heat pump systems to conventional methods 
for residential heating, cooling, and water heating, 5:32016 
(SERI/T R—98150-2(Vol. 1)(Exect.Summ.)) 

Comparison of soiar heat pump systems to conventional methods 
for residental heating, cooling, and water heating. Final report, 
5:32015 (SERI/T R-981302(Vol. 2)) 

Comparison of solar heat pump systems to conventional methods 
for residential heating, cooling, and water heating, 5:32017 
(SERI/TR—98150-2(Vol.3(App.)) 

SOLAR-ASSISTED HEAT PUMPS/GLYCOLS 
Evaluation of the solar building, Aibuquerque, New Mexico. Final 
ril 1974-September 1978, 5:31976 (COO—2704-22) 
SOLARASSIS STED HEAT PUMPS/PERFORMANCE 

Compressor performance at high suction temperatures with 

application to solar heat pump, 5:31879 (BNL—27962) 





SOLAR-ASSISTED POWER SYSTEMS/DESIGN 


Performance improvement of a solar heating system utilizing off- 
peak electric auxiliary, 5:31997 (DOE/R5/10140—T1) 
SOLAR-ASSISTED POWER SYSTEMS/DESIGN 
Solar central receiver hybrid power system, Phase I. Volume 2. 
Conceptual design. Final technical report, October 1978-August 
1979, : 31869 (DOE/ET/21038—1(Vol.2)) 
Solar central receiver hybrid power system, Phase I. Volume 3. 
Appendices. Final technical report, October 1978-August 1979, 
5:5 1870 (DOE/ET/21038—1(Vol.3)) 
SOLAR-ASSISTED POWER SYSTEMS/ECONOMICS 
Solar central receiver hybrid power system, Phase I. Volume 2. 
Conceptual design. Final technical report, October 1978-August 
1979, 5:31869 (DOE/ET/21038—1(Vol.2)) 
Solar central receiver hybrid power system, Phase I. Volume 3. 
ot a0 Final technical report, October 1978-August 1979, 
870 (DOE/ET/21038—1(Vol.3)) 
ELECTROLYTES/CRYSTAL STRUCTURE 
“Gon structure and ionic conductivity of a new superionic 
conductor, NasSczPsOi2, 5:32622 
SOLID ELECTROLYTES/ELECTRIC CONDUCTIVITY 
Use of low frequency ac measurements in solid state 
electrochemistry, 5:32360 
SOLID ELECTROLYTES/FABRICATION 
Fabrication of B”-Al,Os tubes from cast ceramic ta) 
SOLID ELECTROLYTES/IONIC CONDUCTIV, 
Evaluation of properties related to the application of fast ionic 
transport in solid electrolytes and mixed conductors, $:32352 
Heat treatment of beta-alumina, 5:32357 
Ionic conduction in doped zirconia, 5:32597 
SOLID ELECTROL S/MEETINGS 
Fast ion transport in solids: electrodes and electrolytes, 5:32348 
SOLID ELE: OLYTES/MICROSTRUCTURE 
Heat treatment of beta-alumina, 5:32357 
SOLID ELECTROLYTES/PERFORMANCE 
Sodium 8”-alumina at —_ current density, 5:32358 
SOLID ELECT ROLYTES/PERFORMANCE TESTING 
oa of rapid ion conductors under electrolytic conditions, 
5:32356 
SOLID ELECTROLYTES/PHYSICAL PROPERTIES 
Processing and properties of sodium 8”-alumina and NASICON 
ceramic electrolytes, 5:32355 
SOLID ELECTROLYTES/REVIEWS 
Ambient temperature solid state batteries, 5:32353 
SOLID FUELS/EVALUATION 
Solid fuel applications to transportation engines, 5:32467 (DOE/ 
CS/56051—T2) 
SOLID SCINTILLATION DETECTORS/PULSE 
DISCRIMINATORS 
®Li-salicylate neutron detectors with pulse shape discrimination, 
5:32735 


SOLID STATE LASERS/FEEDBACK 
Parasitic oscillations in the static centered two-aperture limit, 


5:32695 
SOLID STATE LASERS/GAIN 
— oscillations in the static centered two-aperture limit, 
5:32695 
SOLID STATE LASERS/OSCILLATION MODES 
Parasitic oscillations in the static centered two-aperture limit, 
5:32695 
SOLID WASTES 
See also AGRICULTURAL WASTES 
MINERAL WASTES 
WOOD WASTES 
SOLID WASTES/CHEMICAL COMPOSITION 
Development of potential uses for the residue from fluidized bed 
combustion processes. Quarterly technical progress report, 
March-May 1980, 5:31525 (DOE/ET/10415—T1) 
SOLID WASTES/SORPTIVE PROPERTIES 
Deveiopment of potential uses for the residue from fluidized bed 
combustion processes. Quarterly technical progress report, 
March-May 1980, 5:31525 (DOE/ET/10415—T1) 
SOLID WASTES/WASTE PROCESSING 
Approach to —-: attenuation of explosive wasted in processing 
uipment, 5:327 
SOLI WASTES/WASTE PRODUCT UTILIZATION 
Development of potential uses for the residue from fluidized bed 
combustion processes. Quarterly technical progress report, 
March-May 1980, 5:31525 (DOE/ET/10415—T1) 
SOLIDS/CHEMICAL REACTIONS 
Modeling of solid-gas reactions with application to the 
chlorination of lime (Ph. D. Thesis), 5:32649 (IS-T—902) 
SOLIDS/DEFORMATION 
User’s manual for DYNA2D: an explicit two-dimensional 
hydrodynamic finite element code with interactive rezoning, 
5:33066 (UCID— 18756) 
SOLUTIONS 
(For + A solutions see ANALYTICAL SOLUTION or 
NUMERICAL SOLUTION.) 


, 5:32354 
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See also PROCESS SOLUTIONS 
SOLUTIONS/CORRELATION FUNCTIONS 
Mean spherical model for hard ions and dipoles: Thermodynamics 
and correlation functions, 5:33068 
SOLUTIONS/THERMODYNAMIC PROPERTIES 
Mean spherical model for hard ions and dipoles: Thermodynamics 
and correlation functions, 5:33068 
SOLVATED ONS 
Current problems in the localization and solvation of excess 
electrons in 5:32667 
SOLVATED ELECTRONS/ABSORPTION SPECTRA 
Moment theory analysis of e/sub ROH/~ optical absorption 
spectra, 5:32666 
SOLVATED ELECTRONS/ELECTRON TRANSFER 
bie electron transfer reactions of solvated electrons, 
5:32 
SOLVENT- oe COAL/COAL LIQUIDS 
Refinin rocess that refines the coal, 5:31512 
SOLVE REFINED COAL/DESULFURIZATION 
gc ivarotreatin of SRC I product: optimization, 5:31504 
NT-REFINED AL/FIL TION 
roduct: optimization, 5:31504 
AL, ROGENATION 
— assessment for upgrading short contact time SRC to low 
ber med SRC 1; “A 5:31504 
te) uct: optimization, 5: 
IG COAL PLANTS 


L x 
See COAL PREPARATION PLANTS 
RC PROCESS 


SRC P. 
SORGHUM/CULTIVATION TECHNIQUES 
= crops as sources of fuels, 5:31839 (DOE/TIC— 


11 
SORGHUM/YIELDS 
a _— crops as sources of fuels, 5:31839 (DOE/TIC— 
SOUTH AFRICA/GOLD ORES 
ees controls of gold and uranium in two 
Witwatersran eoplacers, 5:31631 
SOUTH APRICA) IUM DEPOSITS 
Sedimentological controls of gold and uranium in two 
Witwatersrand paleoplacers, 5:31631 
SOUTH DAKOT IL-FUEL POWER PLANTS 
Final environmental impact statement. Antelope Valley Station: 
two 455-MW units and related transmission facilities, 5:32823 
SOUTH DAKOTA/GEOCHEMICAL SURVEYS 
Hydrogeochemical and stream sediment reconnaissance basic data 
for Rapid City NTMS Quadrangle, South Dakota, 5:31644 
(GJBX—15 Sz 
SOUTHEAST REGIO 
See also ALABAMA 
GEORGIA 
KENTUCKY 
MISSISSIPPI 
NORTH CAROLINA 
ENNESS. 


T. EE 
SOUTHEAST REGION/HYDROELECTRIC POWER 

PLANTS 

National Hydroelectric Power Resources Study. Preliminary 
inventory of hydropower resources. Volume 4. Lake Central 
Region. Interim report, 5:31735 (AD-A—075965) 

National Hydroelectric Power Resources Study. Preliminary 
inventory of hydropower resources. Volume 5. Southeast 


Region. Interim report, 5:31736 (AD-A—075966) 
SOUTHWEST REGION 


See also ARKANSAS 
LOUISIANA 
NEW MEXICO 
OKLAHOMA 


TEXAS 
SOUTHWEST REGION/HYDROELECTRIC POWER 
PLANTS 
National Hydroelectric Power Resources Study. Preliminary 
ae of hydropower resources. Volume 3. Mid-continent 
sovet han — report, 5:31734 (AD-A—075964) 


a USSR 
SPACE HEATERS/ENERGY EFFICIENCY STANDARDS 
California —— Commission Conservation Division Regulations 
for Appliance Efficiency Standards (includng requirements for 
intermittent ignition devices): relating to refrigerators and 
freezers, room air conditioners, central air conditioners, gas 
or water heaters, plumbing fittings, gas 580-001) 
ers, and gas cookin, ae. 5:32441 P=00- 
SPAC nee RS/THE L EFFICIENC 
Lrg fy! “4+ Hee excluding central furnaces, 5:32446 
SPACE MPARA EVALUATIONS 
Comparison rz solar epee pump systems to conventional methods 
for residential heating, cooling, and water heating, 5:32016 
(SERI/TR—98150-2(Vol.1 xect. Summ.)) 


Checeuin of SRC I 
a ig NED 





OCTOBER 31, 1980 


Comparison of solar heat pump systems to conventional methods 
for residental heating, coo! and water heating. Final report, 
5:32015 (SERI/TR—981502(Vol.2)) 

Comparison of solar heat pump systems to conventional methods 


for residential heatin and water heating, 5:32017 
(SERI/TR—981 $0-2(Vol. 3X pp) 
SPACE HVAC SY: MICS 


be of solar heat pump systems to conventional 
residential heating, coo! and water heating, 5:32016 
(SERL/TR 98150: 4V01 1 Summ.)) 

Comparison of solar heat Fir systems to conventional methods 
for residental heati and water heating. Final report, 
$:32015 (SERI/TR-~981302 01.2)) 

Comparison of solar heat po systems to conventional 

, and water heating, 5:32017 


for residential 
Bie ain xh) 
SPACE HVAC SY: CH PROGRAMS 


re aan aoey 7 : program summaries for 1979, 
SPACE PO REA / SHIELDING 
= Sy yee te Seams report, January-March 1980, 


SPACE t PROPULSION R REACTORS/ENGINEERED SAFETY 
SYSTEMS 


Reactor safety method sree | 5:32307 
SPACE PROPULSION ORS/FUEL ELEMENTS 
Nuclear fuel composition (Patent), 5:32308 
SPACERS 
Cellular grids with twin ferrules (Patent), 5:32279 
SPARK IERS/IMAGE SCANNERS 
AROMA-AIRWICK: a CHLOE/CDC-3600 system for the 
automatic identification of spark images and their association 
into tracks, 5:32741 (ANL/AMD/TM—64 
SPECTRA/COMPUTERIZED SIMULATION 
as jaa for integerization errors in simulated EPR spectra, 
SPENT FUEL ELEMENTS/FISSION PRODUCT RELEASE 
Fission product release. Progress report, January 1-March 31, 
1980, 5:32276 (LA_-8389-PR R) 
SPENT FUEL ELEMENTS/INSPECTION 
Irradiated fuel inspection in a storage pond with no fuel 
movement and an uncollimated detector, 5:31668 (LA—8463- 


MS) 
SPENT FUEL ELEMENTS/RADIOACTIVE WASTE 
DISPOSAL 
Fission product release. Progress report, January 1-March 31, 
1980, 5:32276 (LA—8389-PR) 
SPENT FUEL STORAGE/STRESSES 
Stressmeter placement at spent fuel test in climax granite, 5:31669 
(UCHD— 18629) 
SPENT FUELS/CHEMICAL DECLADDING 
Literature search for the non-aqueous separation of zinc from fuel 
— (After dissolution in liquid metal), 5:31651 (RFP— 


SPENT FUELS/REPROCESSING 
— salt oxidation-reduction processes for fuel processing, 
5:31658 
National program for pyrochemical and dry processing of spent 
reactor fuel, 5:31655 
Pyrochemical coprocessing of uranium dioxide-plutonium dioxide 
LMFBR fuel by the salt transport method, 5:31656 
SPHERES/DEFORMATION 
Comparison of finite-element stress analysis with experimental 
copper sphere impacts (NONSAP computer code), 5:31726 
(LA—8296) 
SPHERES/IMPACT TESTS 
Comparison of finite-element stress analysis with experimental 
copper sphere impacts (NONSAP computer code), 5:31726 
(LA—8296) 
SRC PROCESS 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6 (Fate of 36 trace elements), 5:31480 (DOE/ET/10104—T2) 
SRC PROCESS/COAL LIQUEFACTION 
Refining the process that refines the coal, 5:31512 
SRC PROCESS/DEMONSTRATION PLANTS 
Assessment of current research and development in support of the 
US a demonstration plants program, 5:31478 (CONF- 


800806—35) 
SRC PROCESS/MATERIALS TESTING 
Metallographic examination of surveillance coupons from the 
Wilsonville, Alabama, Solvent Refined Coa! Pilot Plant, 1977- 
1978, 5:31490 (ORNL/TM—7365) 
SRC PROCESS/RESEARCH PROGRAMS 
Assessment of current research and development in support of the 
US liquefaction demonstration plants program, 5:31478 (CONF- 
800806—35) 


STAINLESS STEEL-310/COHKHUSIUN 


SRC PROCESS/RESIDUES 
Gasification of residual materials from coal liquefaction. 
Evaluation of pelletized Kerr McGee Ash trate as a 
— for the Texaco Coal Gasification Process. Final report 
pre bey test, 5:31469 (FE—2247-25) 
SRC PRC ESS/TEC OLOGY ASSESSMENT 
— of current research and development in support of the 
a demonstration plants program, 5:3 ‘CONF- 


35) 
SRC-II PROCESS 
Initial chemical and ee characterization of hydrotreated 
solvent refined coal (SRC-II) liquids: a status report, 5:31520 


SRC-II CT PROCESS/CHEMICAL REACTION KINETICS 
Kinetics and mechanisms of the hydroliquefaction of coal: Illinois 
No. 6, B Star Coal in SRC-II heavy distillate, 5:31491 


(SAND— 
SRC-II PROCESS/DEMONSTRATION PLANTS 
Assessment of current research and development in 
a aes demonstration plants program, 5:31 


SRC-II PROCESS/RESEARCH PROGRAMS 
Assessment of current research and development in aeport of Ge 
US liquefaction demonstration plants program, 5:31478 (CONF- 


35) 
SRC-II PROCESS/TECHNOLOGY ASSESSMENT 
Assessment of current research and development in 
US liquefaction demonstration plants program, 5:31 
800806—35 


SRC-II PROCESS/YIELDS 
Solvent Refined Coal (SRC) process. Research and development 
report No. 53, interim report No. 29, August-November, 1978. 
Volume VI. Process development unit studies. Part 1, 5:31479 
(DOE/ET/10104—T1) 
STAINLESS STEEL-304/CORROSION 
Erosion-corrosion-wear program, 5:32560 (LBL—11109) 
STAINLESS STEEL-304/CRACKS 
Effects of notches on crack initiation in low-cycle fatigue, 5:32555 
Low-frequency fatigue-crack propagation in Type 304 stainless 
steel at 482 and 593°C, 5:32543 (ANL—80-45) 
STAINLESS STEEL-304/CREEP 
Creep-fatigue effects in structural materials used in advanced 
nuclear power generating systems, 5:32544 (CONF-800741—1) 
STAINLESS STEEL-304/DEFECTS 
Ultrasonic properties of austenitic stainless steel welds, 5:32547 


-FM—5160 
STAINLESS STEEL-304/FATIGUE 
Creep-fatigue effects in structural materials used in advanced 
nuclear power generating systems, 5:32544 (CONF-800741—1) 
Effects of notches on crack initiation in low-cycle fatigue, 5:32555 
STAINLESS STEEL-304/GAMMA SPECTRA 
Calculation of neutron and gamma ray energy spectra for fusion 
reactor shield design: comparison with experiment, 5:33133 
(ORNL/TM—7360 
STAINLESS STEEL-304/GAS TUNGSTEN-ARC WELDING 
Ultrasonic properties of austenitic stainless steel welds, 5:32547 
(EGG-FM—5160) 
STAINLESS STEEL-304/NEUTRON SPECTRA 
Calculation of neutron and gamma ray energy spectra for fusion 
reactor shield design: comparison with experiment, 5:33133 
(ORNL/TM—7360) 
STAINLESS STEEL-304/PHYSICAL RADIATION EFFECTS 
FFTF irradiation of fracture mechanics specimens for out-of-core 
structures, 5:32249 (HEDL-TC—1213) 
Cladding dimensional changes in mixed oxide fuel pins, 5:32247 
(HEDL-SA—2050-FP) 
STAINLESS STEEL-304/SURFACE CLEANING 
Deposition and removal of radioactive isotopes from LMFBR 
components, 5:32244 (HEDL-SA—1954) 
STAINLESS STEEL-304/WELDED JOINTS 
Ultrasonic properties of austenitic stainless steel welds, 5:32547 
(EGG-FM—S160) 
STAINLESS STEEL-304L/CORROSION 
Corrosion of high Ni-Cr alloys and Type 304L stainless steel in 
HNOs-HF, 5:32577 (DP—1550) 
STAINLESS STEEL-304L/FRACTURE PROPERTIES 
Fractography of hydrogen-embrittled iron-chromium-nickel 
alloys, 5:32546 (DP-MS—80-19) 
STAINLESS STEEL-308/DEFECTS 
Ultrasonic properties of austenitic stainless steel welds, 5:32547 
(EGG-FM—5160) 
STAINLESS STEEL-308/GAS TUNGSTEN-ARC WELDING 
Ultrasonic F ga of austenitic stainless steel welds, 5:32547 


(EGG 5160) 
STAINLESS STEEL-308/WELDED JOINTS 
Ultrasonic emer) of austenitic stainless steel welds, 5:32547 
(EGG-FM—5160 
STAINLESS STEEL -310/CORROSIO 
Erosion-corrosion-wear program, 5: 32560 (LBL—11109) 


of the 
8 (CONF- 


of the 
8 (CONF- 





STAINLESS STEEL-310/FRACTURE PROPERTIES 


STAINLESS STEEL-310/FRACTURE PROPERTIES 
Fractography of hydrogen-embrittled iron-chromium-nickel 
alloys, 5:32546 (DP-MS—80-19) 
STAINLESS STEEL-316/COMPATIBILITY 
Compatibility of molten salts with type 316 stainless steel and 
lithium, 5:32579 
STAINLESS STEEL-316/CREEP 
Creep-fatigue effects in structural materials used in advanced 
nuclear power generating systems, 5:32544 (CONF-800741—1) 
Fusion reactor materials, 5:33131 (ANL/FPP—79-3) 
STAINLESS STEEL-316/FATIGUE 
Creep-fatigue effects in structural materials used in advanced 
nuclear power generating systems, 5:32544 (CONF-800741—1) 
Mechanical properties test data for structural materials. 
Semiannual progress report for period ending July 31, 1980, 
5:32545 (DOE/ID/01570—T10) 
STAINLESS STEEL-316/FRACTURE PROPERTIES 
Fractography of hydrogen-embrittled iron-chromium-nickel 
alloys, 5:32546 (DP-MS—80-19) 
STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 
FFTF irradiation of fracture mechanics specimens for out-of-core 
structures, 5:32249 (HEDL-TC—1213) 
Cladding dimensional changes in mixed oxide fuel pins, 5:32247 
(HEDL-SA—2050-FP) 
Spatial variation in void volume during charged particle 
bombardment - the effects of injected interstitials, 5:32585 
STAINLESS STEEL-316/SURFACE CLEANING 
Deposition and removal of radioactive isotopes from LMFBR 
components, 5:32244 (HEDL-SA—1954) 
STAINLESS STEEL-330/FRACTURE PROPERTIES 
Fractography of hydrogen-embrittled iron-chromium-nickel 
alloys, 5:32546 (DP-MS—80-19) 
STAINLESS STEELS 
STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-330 
STAINLESS STEELS/CORROSION 
Erosion-corrosion-wear program, 5:32560 (LBL—11109) 
STAINLESS STEELS/MATERIALS TESTING 
Application of martensitic stainless steels in long lifetime fusion 
first wall/blankets, 5:33146 
STAINLESS STEELS/MECHANICAL PROPERTIES 
Fossil energy materials needs assessment, 5:31476 (ORNL/TM— 
7232) 
STAINLESS STEELS/PERMEABILITY 
Hydrogen permeation resistant layers for liquid metal reactors, 
5:32240 (HEDL-SA—1875-FP) 
STANDING CROP 
See BIOMASS 
STARFIRE TOKAMAK/DESIGN 
STARFIRE: a commercial tokamak reactor design study, 5:33099 
(ANL/FPP—79-3) 
STATE GOVERNMENT/ENERGY CONSERVATION 
State Energy Conservation Program Measure Directory. 
Sourcebook: Volume 8. Part 2 of 2 books, 5:32433 (DOE/CS— 
0159/2) 
STEAM CONDENSERS/DESIGN 
Condenser designs for binary power cycles, 5:32115 (CONF- 
800806—36) 
STEAM GENERATORS/ULTRASONIC TESTING 
Inservice inspection system development program (LMFBR), 
5:32259 (DOE/TIC—11233) 
STEAM SYSTEMS/THERMODYNAMIC CYCLES 
Method and apparatus for thermal power generation (Patent; 
LMFBR), 5:32258 
STEELS 
See also AUSTENITIC STEELS 
STAINLESS STEELS 
STEELS/FRACTURE PROPERTIES 
Dependence of the fracture toughness of 4340 steel on an external 
chlorine gas environment, 5:32556 
J-integral elastic plastic fracture mechanics evaluation of the 
stability of cracks in nuclear reactor pressure vessels, 5:32270 
(SAND—80-0688) 
STEELS/PLASTICITY 
J-integral elastic plastic fracture mechanics evaluation of the 
stability of cracks in nuclear reactor pressure vessels, 5:32270 
(SAND—80-0688) 
STEELS/PRODUCTION 
Iron and steel industry process model, 5:32481 (BNL—51073) 
STELLITE 6/THERMODYNAMIC PROPERTIES 
[hermophysical properties of selected wear-resistant alloys, 
5:32559 (HEDL-TME—79-6) 
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STEROIDS/RADIOPHARMACEUTICALS 

Radiation dosimetry of two new tellurium-123m-labeled adrenal- 
imaging agents: concise communication (Dose calculations 
based on rat biological data), 5:32844 

STIRLING ENGINES/AUTOMOTIVE FUELS 

Solid fuel applications to transportation engines, 5:32467 (DOE/ 
CS/56051—T2) 

STIRLING ENGINES/DESIGN 

Automotive Stirling Engine Development Program. Technical 
progress report for period January 1-March 29, 1980, 5:32515 
(DOE/NASA/0032—80/7) 

STIRLING ENGINES/RESEARCH PROGRAMS 

Automotive Stirling Engine Development Program. Technical 
progress report for period January 1-March 29, 1980, 5:32515 
(DOE/NASA/0032—80/7) 

Automotive Stirling Engine Development Program, 5:32516 
(DOE/NASA/4396—4) 

STOODY 
See STELLITE 6 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORAGE TUBES 
See ELECTRON TUBES 
STOVER 
See AGRICULTURAL WASTES 
STRATIFIED CHARGE ENGINES/AUTOMOTIVE FUELS 

Methanol/ethanol/gasoline blend-fuels demonstration with 
stratified-charge-engine vehicles: Consultant report. Final 
report, 5:32512 (P—500-80-14) 

STRATIFIED CHARGE ENGINES/EXHAUST GASES 

Methanol/ethanol/ gasoline blend-fuels demonstration with 
stratified-charge-engine vehicles: Consultant report. Final 
report, 5:32512 (P—5S00-80-14) 

STRATIFIED CHARGE ENGINES/FUEL ECONOMY 

Methanol/ethanol/gasoline blend-fuels demonstration with 
stratified-charge-engine vehicles: Consultant report. Final 
report, 5:32512 (P—500-80-14) 

STREAMS/GEOCHEMICAL SURVEYS 

Grand Canyon 1°x 2° NTMS area: Arizona. Data report, 5:31621 
(GJBX—142(80)) 

Hydrogeochemical and stream sediment reconnaissance: National 
Uranium Resource Evaluation program. Savannah River 
Laboratory semi-annual report, October 1979-March 1980, 
5:31624 (GJBX—146(80)) 

STREAMS/GEOCHEMISTRY 

Multivariate statistical analysis of stream sediments for mineral 
resources from the Craig NTMS Quadrangle, Colorado, 5:31628 
(LA—8328-MS) 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Shiprock NTMS quadrangle, New Mexico/Arizona, 
including concentrations of forty-two additional elements, 
5:31622 (GJBX—143(80)) 

STREAMS/MULTI-ELEMENT ANALYSIS 

Grand Canyon 1°x 2° NTMS area: Arizona. Data report, 5:31621 

(GJBX— 142(80)) 
STRESSES 

(Mechanics.) 

STRESSES/MEASURING INSTRUMENTS 

Wireline hydraulic fracturing tool for the determination of in situ 
stress contrasts, 5:31598 

STRIPPING 

(Nuclear reactions in which one or more nucleons is stripped from the 

incident particle.) 
STRIPPING/SCATTERING AMPLITUDES 

Multiple scattering theory and applications for intermediate 

energy reactions of nuclei, 5:33047 (IS-T—883) 
STRONTIUM/ACTIVATION ANALYSIS 

Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 

STRONTIUM/ADSORPTION 

Systematic study of metal ion sorption cn selected geologic media. 
Annual report, October 1978-December 1979, 5:32782 (DOE/ 
BETC/OR—14) 

STRONTIUM 90/ENCAPSULATION 

Strontium heat source development program. Advanced Nuclear 
Systems and Projects Division, quarterly report, January-March 
1980, 5:31725 (PNL— 1845-46) 

STRONTIUM 90/RADIOCHEMICAL ANALYSIS 

Radiochemical analyses of samples from beneath a solid 
radioactive waste disposal pit at Los Alamos, New Mexico, 
5:31693 (LA—8422-MS) 

STRONTIUM 90/RADIOISOTOPE HEAT SOURCES 

Strontium heat source development program. Advanced Nuclear 
Systems and Projects Division, quarterly report, January-March 
1980, 5:31725 (PNL—1845-46) 
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STRONTIUM OXIDES/BREAKDOWN 
a. module development and testing, 5:32422 (DOE/ET/ 
15518—1) 
STRONTIUM OXIDES/ELECTRIC CONDUCTIVITY 
— module development and testing, 5:32422 (DOE/ET/ 
15518—1) 
STRONTIUM OXIDES/PHASE DIAGRAMS 
= se development and testing, 5:32422 (DOE/ET/ 
—1 


TUDS 
See FASTENERS 
IROGENATION 
Applications of functionalized polymers in catalysis. Progress 
— 3, July 15, 1979-July 1, 1980, 5:32656 (DOE/ER/05563— 


) 
STYRENE POLYMERS 
See POLYSTYRENE 
SUBBITUMINOUS COAL/CHEMICAL PROPERTIES 
Western low-rank coal development analysis, 5:31539 
SUBBITUMINOUS COAL/PHYSICAL PROPERTIES 
Western low-rank coal development analysis, 5:31539 
SUBBITUMINOUS COAL/RESEARCH PROGRAMS 
Western low-rank coal development analysis, 5:31539 
SUGAR BEETS/FOOD PROCESSING 
Evaporation by mechanical vapor recompression. Technical 
Br ho 80) report, April 1, 1980-June 30, 1980, 5:32482 (BSDF— 
8-3Q-80 
Technical iD economic feasibility of membrane technology, 
5:32483 (BSDF—39-3Q-80) 
SUGAR CANE/CULTIVATION TECHNIQUES 
SS crops as sources of fuels, 5:31839 (DOE/TIC— 
11242) 
Sugarcane spacing. II. Effects of spacing on the plant, 5:31835 
(DOE/ET/20002—T1) 
SUGAR CANE/YIELDS 
Carbohydrate crops as sources of fuels, 5:31839 (DOE/TIC— 
1242) 


Sugarcane spacing. II. Effects of spacing on the plant, 5:31835 
E/ET/20002—T1) 
SULFATES/ELECTRIC CONDUCTIVITY 
Alkali ion conductivity in rapidly quenched glasses, 5:32598 
SULFIDES/CATALYTIC EFFECTS 
New heterogeneous catalysts for coal hydrogenation, 5:31456 
(BMFT-FB-T—80-035) 
SULFOCYANIDES 
See THIOCYANATES 
SULFUR/CHEMICAL ANALYSIS 
Analysis for sulphur in coal ash, 5:31528 
SULFUR/DEPOSITION 
Experimental —e for dry deposition measurements, 5:32769 
(PNL-SA—80 
SULFUR/ENVIRONMENTAL TRANSPORT 
Experimental techniques for dry deposition measurements, 5:32769 
(PNL-SA—8080) 
SULFUR/REMOVAL 
Status of chemical coal cleaning processes (Chemical cleaning 
processes; 54 references), 5:31546 (IS-M—275) 
SULFUR 32 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Populations of high spin states in **Dy, 5:32986 (ANL/PHY—79- 
4 


) 
SULFUR 32 REACTIONS/FUSION REACTIONS 
Measurement of the linear polarization of continuum gamma-rays 
from (*?S,xn) reactions (150 MeV), 5:32996 (ANL/PHY—79-4) 
Yrast traps and very high spin states in the N ~ 82 region ("**Sn 
(*S, xn) reactions), 5:33009 (ANL/PHY—79-4) 
SULFUR 32 TARGET/PROTON REACTIONS 
Isospin forbidden T = 3/2 resonances, 5:32973 (DOE/TIC— 
3 


11133) 
SULFUR COMPOUNDS/CHEMICAL ANALYSIS 
Analytical chemistry of the citrate process for flue gas 
desulfurization, 5:31524 (BM-IC—8819) 
SULFUR DIOXIDE/DEPOSITION 
Model predictions and a summary of dry deposition velocity data, 
5:32767 (PNL-SA—7944) 
SULFUR DIOXIDE/SOLVENT PROPERTIES 
Liquid sulfur dioxide: as an agent for upgrading coal liquid, 
5:31498 
SULFUR FLUORIDES/DIELECTRIC PROPERTIES 
SF¢/oil dielectric for power transformers. Final report, 5:32206 
(EPRI-EL— 1358) 
SULFUR FLUORIDES/PERFORMANCE TESTING 
SF¢/oil dielectric for power transformers. Final report, 5:32206 
(EPRI-EL—1358) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SUN 
Solar energy and the biosphere, 5:31773 


SYNTHETIC FUELS 


SUPERCONDUCTING CAVITY RESONATORS/MATERIALS 
TESTING 


Surface studies of materials for superconducting cavities, 5:32725 
(SLAC-PUB—2533) 
SUPERCONDUCTING CAVITY RESONATORS/SURFACE 
PROPERTIES 
Surface studies of materials for superconducting cavities, 5:32725 
(SLAC-PUB—2533 
SUPERCONDUCTING COMPOSITES/FABRICATION 
Microfilamentary superconducting composites by the external 
diffusion method: NbsSn, 5:32685 
SUPERCONDUCTING JUNCTIONS/CRITICAL CURRENT 
Superconducting critical currents for thick, clean 
Se re, Snare, junctions, 


5:32530 
SUPERCONDUCTING JUNCTIONS/THICKNESS 
Superconducting critical currents for thick, clean 
Pe : ne ee ee junctions, 
SUPERCONDUCTING MAGNETS/ELECTRIC CURRENTS 
Currents and voltages in the MFTF coils during the formation of 
a normal zone, 5:33107 (UCID—18490) 
SUPERCONDUCTING MAGNETS/ELECTRIC POTENTIAL 
Currents and voltages in the MFTF coils during the formation of 
a normal zone, 5:33107 (UCID—18490) 
SUPERCONDUCTING MAGNETS/PHYSICAL RADIATION 
EFFECTS 
Cryogenic radiation effects on electric insulators, 5:33110 
SUPERCONDUCTING MOTORS/PERFORMANCE TESTING 
ee testing of the shaped field super-conductive motor. Final 
rt, 5:32684 (AD-A—076125) 
SUPE CONDUCTING MOTORS/POWER LOSSES 
a testin ~ hy the shaped field super-conductive motor. Final 
rt, 5:32684 (AD-A—076125) 
SUPE! CONDUCTORS 
See also TYPE-II SUPERCONDUCTORS 
SUPERCONDUCTORS/CRITICAL FIELD 
Shape effects in magnetic superconductors, 5:33060 
7 critical field in anisotropic superconductors, 5:33061 (IS- 
—901 


) 
SUPERCONDUCTORS/MAGNETIC PROPERTIES 
Shape effects in magnetic superconductors, 5:33060 
SUPERCONDUCTORS/TRANSITION TEMPERATURE 
Shape effects in magnetic superconductors, 5:33060 
SUPPORTS 
See also FOUNDATIONS 
SUPPORTS/COST BENEFIT ANALYSIS 
Development of power poles from fly ash. Phase 2. Final report, 
April 1980, 5:32208 (EPRI-EL— 1384) 
SUPPORTS/FABRICATION 
Development of power poles from fly ash. Phase 2. Final report, 
April 1980, 5:32208 (EPRI-EL— 1384) 
SUPPORTS/FLY ASH 
Development of power poles from fly ash. Phase 2. Final report, 
April 1980, 5:32208 (EPRI-EL— 1384) 
SURFACE COATING/PERMEABILITY 
Hydrogen permeation resistant layers for liquid metal reactors, 
5:32240 (HEDL-SA—1875-FP) 
SURFACE MINING 
See also COAL MINING 
SURFACE MINING/LAND RECLAMATION 
Variability of minesoils and natural soils in southeastern Montana, 
5:32778 
SURFACE WATERS 
See also COASTAL WATERS 
LAKES 
SEAS 
STREAMS 
SWIMMING POOLS 
SURFACE WATERS/GEOCHEMICAL ep, A 
Utilization of geothermal energy in the mining and p 
tungsten ore. 2nd quarterly report, 5:32150 (POET AT “i 
T4) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SV 40 VIRUS 
See SIMIAN VIRUS 
SWIMMING POOLS/SOLAR WATER HEATING 
Wilmington Swim School solar system, 5:31905 (CONF-791239—) 
SWITCHES/DESIGN 
Vacuum switchgear for fusion experiments, 5:33111 (LA-UR—80- 
2072) 
SWITZERLAND/NUCLEAR POWER PLANTS 
Protection of nuclear power plants from external explosions, 
5:32334 
SYNOVIA 
See BONE JOINTS 
SYNTHETIC FUELS 
See also ALCOHOL FUELS 





SYNTHETIC FUELS/ENERGY SOURCE DEVELOPMENT 


SYNTHETIC PETROLEUM 
Fusion utilization projections in the United States energy 
economy, 5:31717 (BNL—51212) 
SYNTHETIC FUELS/ENERGY SOURCE DEVELOPMENT 
Federal non-nuclear energy R and D program. Public hearing 
transcript (Environmental protection aspects), 5:32380 (EPA— 
600/9-78-023) 
SYNTHETIC PETROLEUM/CARCINOGENESIS 
Synthetic crude oils carcinogenicity screening tests. Progress 
report, September 15, 1979-March 15, 1980, 5:32875 (COO— 
4758-3) 
Toxicologic studies of SRC materials, 5:32871 (PNL-SA—8439) 
SYNTHETIC PETROLEUM/CHEMICAL ANALYSIS 
Determination of benzo[a]pyrene in petroleum substitutes, 5:32638 
SYNTHETIC PETROLEUM/COMPARATIVE 
EVALUATIONS 
Experimental evaluation of skin carcinogenicity associated with 
chronic exposure to synthetic petroleums, 5:32874 (CONF- 
800758—1(Draft)) 
SYNTHETIC PETROLEUM/MUTAGEN SCREENING 
Toxicologic studies of SRC materials, 5:32871 (PNL-SA—8439) 
SYNTHETIC PETROLEUM/TOXICITY 
Experimental evaluation of skin carcinogenicity associated with 
chronic exposure to synthetic petroleums, 5:32874 (CONF- 
800758—1(Draft)) 
Toxicologic studies of SRC materials, 5:32871 (PNL-SA—8439) 
SYSTEMS ANALYSIS/COMPUTER CODES 
MXLKID: a maximum likelihood parameter identifier, 5:33065 
(UCID— 18744) 
Systems engineering programs for geologic nuclear waste 
disposal, 5:31704 (SAND—80-0440) 


T 


TANDEM ACCELERATORS 
See VAN DE GRAAFF ACCELERATORS 
TANKS/EVALUATION 
Inspection and evaluation of Nuclear Fuel Services high-level 
‘waste storage system. Program plan, 5:31700 (RHO-CD—882) 
TANKS/INSPECTION 
Inspection and evaluation of Nuclear Fuel Services high-level 
waste storage system. Program plan, 5:31700 (RHO-CD—882) 
TANTALUM/ACTIVATION ANALYSIS 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 
TANTALUM/EMBRITTLEMENT 
Liquid-metal embrittlement of refractory metals by molten 
plutonium, 5:32552 (UCRL—83986) 
TANTALUM 181 TARGET/LITHIUM 6 REACTIONS 
Competition between decay modes of high-spin compound nuclei 
produced in ®Li-induced fusion (75 to 95 MeV), 5:33024 (ANL/ 
PHY—79-4) 
Multiplicity of K x rays emitted in (®Li,xn) reactions (75 to 95 
MeV), 5:33025 (ANL/PHY—79-4) 
TANTALUM ALLOYS 
See also TANTALUM BASE ALLOYS 
TANTALUM ALLOYS/ELASTICITY 
Effect of hydrostatic pressure on the elastic constants of pure and 
hydrogenated single crystals of V and Nbs3Tay7, 5:32549 
TANTALUM ALLOYS/EMBRITTLEMENT 
Sb interactions with TaC precipitates and Cu in ion-implanted a- 
Fe, 5:32550 (SAND—80-0779C) 
TANTALUM BASE ALLOYS/EMBRITTLEMENT 
Liquid-metal embrittlement of refractory metals by molten 
plutonium, 5:32552 (UCRL—83986) 
TANTALUM OXIDES/ELECTRIC CONDUCTIVITY 
Alkali ion conductivity in rapidly quenched glasses, 5:32598 
TANTALUM OXIDES/PHYSICAL RADIATION EFFECTS 
Displacement functions for diatomic materials, 5:33141 
TANTALUM SULFIDES/PERMEABILITY 
Chemical diffusivity of lithium in Li/sub x/TaSz and Li/sub x/ 
TiSz at 30°C, 5:32616 
TAR SANDS 
See OIL SANDS 
TARGETS 
See also LASER TARGETS 
TARGETS/CRYOGENICS 
Cryogenic inertial confinement fusion target fabrication system 
Sant operable inside a room-temperature target chamber, 
31714 
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TARGETS/FABRICATION 
Cryogenic inertial confinement fusion target fabrication system 
pe operable inside a room-temperature target chamber, 
5:31714 
TATB 
(1,3,5-Triamino-2,4,6-trinitrobenzene.) 
TATB/CHEMICAL PREPARATION 
13C FT-NMR ow of the isolated by-products of TATB, 
5:32754 (MHSMP—80-37) 
TATB/IMPURITIES 
13C FT-NMR analysis of the isolated by-products of TATB, 
5:32754 (MHSMP—80-37) 
IOECOLOGICAL CONCENTRATION 
prog studies of technetium in marine and estuarine 
tems. Progress report, 1 July 1979-30 June 1980, 5:32814 
(DOE/RL/0222)—1) 


ANNING 

/sup 99m/Tc-methylene diphosphonate bone imaging in the 

evaluation of total hip prostheses, 5:32845 
M ISOTOPES/DIFFUSION 

Prediction of the migration of several radionuclides in ocean 

sediment with the computer code IONMIG: a preliminary 
rt, 5:32812 (SAND—79-1666) 
TELEVISION CAMERAS 


and reset ieee 5:32757 (LA—8255) 
LOGICAL CONCENTRATION 
Variability of the concentrations of seventeen trace elements in the 
—— liver of a single striped bass, Morone saxatilis, 
TELLURIUM 123/RADIOPHARMACEUTICALS 
Radiation dosimetry of two new tellurium-123m-labeled adrenal- 
imaging agents: concise communication (Dose calculations 
based on rat biological data), 5:32844 
TELLURIUM 123/SCINTISCANNING 
Radiation dosimetry of two new tellurium-123m-labeled adrenal- 
imaging agents: concise communication (Dose calculations 
based on rat biological data), 5:32844 
TELLURIUM 128 TARGET/CARBON 12 REACTIONS 
Competition between *Be massive transfer and a-transfer in **C 
reactions on Mo, '**Te, and '**Sm (85 to 155 MeV), 5:32997 
(ANL/PHY—79-4) 
URIUM ISOTOPES/HIGH SPIN STATES 
High-spin systematics of Z > ~ 50 transition nuclei, 5:32990 
ANL/PHY—79-4) 
TELLURIUM ISOTOPES/SULFUR 32 REACTIONS 
Measurement of the linear polarization of continuum gamma-rays 
from (*?S,xn) reactions (150 MeV), 5:32996 (ANL/PHY—79-4) 
TEMPERATURE (AMBIENT) 
See AMBIENT TEMPERATURE 
TENNESSEE/AIR POLLUTION 
Biogeochemistry of mercury in a river-reservoir system: impact of 
an inactive chloralkali plant on the Holston River-Cherokee 
Reservoir, Virginia and Tennessee, 5:32807 (ORNL/TM—6/41) 
TENNESSEE/PLANTS 
a vegetation history of the Mississippi embayment, 
:32885 


TENNESSEE/WATER POLLUTION 
Biogeochemistry of mercury in a river-reservoir system: impact of 
an inactive chloralkali plant on the Holston River-Cherokee 
Reservoir, Virginia and Tennessee, 5:32807 (ORNL/TM—6141) 
TENNESSEE VALLEY AUTHORITY/VANPOOLING 
Ridesharing versus road building: the TVA experience, 5:32470 
TVA ride-sharing experience, 5:32471 
TERBIUM/ACTIVATION ANALYSIS 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 
TERBIUM 147/ISOMERIC TRANSITIONS 
Particle plus 7 le isomers and multiparticle yrast states in 
14765 Tbs and '*®g5Tbss, 5:32994 (ANL/PHY—79-4) 
TERBIUM ay RAST STATES 
Particle plus — le isomers and multiparticle yrast states in 
14765 T bso and '*8g5Tbss, 5:32994 (ANL/PHY—79-4) 
TERBIUM 148/HIGH SPIN STATES 
Determination of the excitation energy of high spin isomers, 
5:33013 (ANL/PHY—79-4) 
TERBIUM 148/ISOMERIC TRANSITIONS 
Particle plus octu upole i isomers and multiparticle yrast states in 
14765 Tbsz and '**5Tbss, 5:32994 (ANL/PHY—79-4) 
TERBIUM 148/YRAST STATES 
Particle lus octupole isomers and multiparticle yrast states in 
765 Tbe2 and '**g5Tbss, 5:32994 (ANL/PHY—79-4) 
TERBIUM 150/Y RAST STATES 
Yrast states in the four-particle nucleus '°¢5 Tbss, 5:33010 (ANL/ 
PHY—79-4) 
TERBIUM 152/ENERGY LEVELS 
Nuclear data sheets for A= 152, 5:33017 
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TERBIUM 152/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 152, 5:33017 
TERBIUM 159 TARGET/NITROGEN 14 REACTIONS 
Spectroscopy for non-equilibrium processes in heavy-ion 
reactions, 5:33019 (ANL/PHY—79-4) 
TERBIUM ISOTOPES/ALPHA DECAY 
a eo for a-decay of high spin isomers in rare earth nuclei, 
TERBIUM ISOTOPES/HIGH SPIN STATES 
ao a-decay of high spin isomers in rare earth nuclei, 


TERMINAL FACILITIES 
See also LIQUEFIED NATURAL GAS 
TERMINAL FACILITIES/INVENTORIES 
Commercial and industrial storage of distillate and gasoline. A 
study required by Section 241 of the Emergency Energy 
Conservation Act of 1979, 5:31579 (DOE/EIA—0222) 
ECOSYSTEMS/RADIONUCLIDE MIGRATION 
Environmental and radiological safety studies: ee of 
238 PuO> heat sources with terrestrial and aquatic environments 
Progress report, January 1-March 31, 1980, - 5.32811 (LA—8400- 
PR 


TEST FACILITIES 
Update on activities at Rocky Flats, 5:32176 (CONF-791097—) 
TEST FACILITIES/AIR POLLUTION CONTROL 
Control of particulate emissions from turbine engine test cells by 
cooling water injection. Final report Feb—May 79, 5:32712 
(AD-A—075947) 
TEST FACILITIES/FLOWMETERS 
Measurement of velocity vectors in two-phase flows using five 
hole stagnation probe, 5:32219 (EGG/LTR-LO—00-80-117) 
TEST FACILITIES/PERFORMANCE 
HEDL W-1 SLSF experiment LOPI transient and boiling test 
results (LMFBR), 5:32318 (HEDL-SA—2012-FP) 
TEST FACILITIES/SAMPLERS 
Aerosol measurement techniques and accuracy in the CSTF 
(LMFBR), 5:32316 (HEDL-SA—1981-FP) 
Time-resolving sampler to determine initial fuel aerosols under 
CDA conditions, 5:32328 (SAND—80-1112C) 
TEST FACILITIES/SOLAR SPACE HEATING 
Solar Energy System performance evaluation: seasonal report for 
Colt Pueblo, Pueblo, Colorado, 5:31993 (DOE/NASA/CR— 


161493) 
TEST FACILITIES/SOLAR WATER HEATING 

Solar Energy System performance evaluation: seasonal report for 
eve Pueblo, Pueblo, Colorado, 5:31993 (DOE/NASA/CR— 
161493) 

TEST FACILITIES/SPECIFICATIONS 
HEDL W-1 SLSF experiment LOPI transient and boiling test 
results (LMFBR), 5:32318 (HEDL-SA—2012-FP) 
TEST REACTORS/DECOMMISSIONING 
INEL waste cleanup, 5:31674 (CONF-791234—7) 
TEST REACTORS/DECONTAMINATION 
INEL waste cleanup, 5:31674 (CONF-791234—7) 
TEST REACTORS/REACTOR ACCIDENTS 
INEL waste cleanup, 5:31674 (CONF-791234—7) 
1,2,4,5-TETRAMETHYLBENZENE 
See DURENE 
TEXACO GASIFICATION PROCESS/THERMAL EFFICIENCY 

Texaco-based gasification-combined-cycle system performance 

studies. Final report, 5:31466 (EPRI-AP—1429) 
TEXAS/ENERGY EXTENSION SERVICE 

Energy technology transfer for industry through the Texas 

Energy Extension Service, 5:32475 (CONF-790432—(Vol.2)) 
TEXAS/GROUND SUBSIDENCE 

Case study data base companion report 3 to simulation of 

geothermal subsidence (LBL-10571), 5:32105 (LBL— 10839) 
TEXAS/MAGNETIC SURVEYS 

Aerial gamma ray and magnetic survey: Mississippi and Florida 
airborne survey, Alexandria quadrangle of Louisiana and Texas. 
Final report, 5:31638 (GJBX—152(80)) 

Aerial radiometric and magnetic survey: Del Rio National 
Topographic Map, Texas. Final report, 5:31642 (GJBX— 
156(80)) 

Aerial radiometric and magnetic survey: Eagle Pass National 
Topographic Map, Texas. Final report, 5:31643 (GJBX— 
157(80)) 

TEXAS/NATURAL GAS INDUSTRY 

Petroleum and politics: the Texas Railroad Commission, 5:31586 

(UT/CES-PS—10) 
TEXAS/PETROLEUM INDUSTRY 

Petroleum and politics: the Texas Railroad Commission, 5:31586 

(UT/CES-PS—10) 
TEXAS/RADIOMETRIC SURVEYS 

Aerial gamma ray and magnetic survey: Mississippi and Florida 
airborne survey, Alexandria quadrangle of Louisiana and Texas. 
Final report, 5:31638 (GJBX—152(80)) 


THERMIONIC FUEL ELEMENTS/VENTS 


Aerial radiometric and magnetic survey: Del Rio National 
: hic Map, Texas. Final report, 5:31642 (GJIBX— 


)) 
Accal radiometric and magnetic surv: 
BaD Map, Texas. Final report, 5 


TEXAS/RESOURCE DEVELOPMENT 
Petroleum —— the Texas Railroad Commission, 5:31586 


TR REAL REA T/CES- 10) 
CTORS/WINDOWS 


aT one te windows for the Lees. 5:33144 
LOGICAL CONCENTRATIO) 
Variability of the concentrations of seventeen ll elements in the 


muscle and liver of a single striped bass, Morone saxatilis, 
THALLIUM/VOLTAMETRY 
General chemistry division gered report, January-March 1980, 
5:32634 (UCID—15644-80-1) 
ISOTOPES/ENERGY-LEVEL TRANSITIONS 
Multiplicity of K x rays emitted in (*Li,xn) reactions, 5:33025 
(ANL/PHY—79-4) 
DECOMPOSITION 
See PYROLYSIS 
THERMAL ENERGY STORAGE EQUIPMENT/ 
COMPARATIVE EVALUATIONS 
Cogeneration technology alternatives study (CTAS). Volume IV. 
eat sources, balance of plant and auxiliary s La United 
a Bs Corporation final report, 5:32187 (DOE/NASA/ 
THERMAL ENERGY STORAGE EQUIPMENT/ 
COMPUTERIZED SIMULATION 
Analysis of advanced thermal storage subsystems for solar heating 
and cooling. Final report, October 1, 1977-September 30, 1978, 
5:31977 (COO—4483-F) 
THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 
igh-temperature sensible heat storage, 5:32061 
THERMAL ENERGY STORAGE EQUIPMENT/ 
EVALUATION 
Evaluation of load-management systems and devices: technical 
pam Sem TPS 78-807. Final report, June 1980, 5:32406 
(EPRI-EM— 1423) 
THERMAL ENERGY STORAGE EQUIPMENT/HEAT 
LOSSES 
Low-temperature sensible heat storage, 5:32060 
THERMAL ENERGY STORAGE EQUIPMENT/ 
PERFORMANCE 
Low-temperature sensible heat storage, 5:32060 
THERMAL ENERGY STORAGE EQUIPMENT/ 
THERMODYNAMICS 
High-temperature sensible heat storage, 5:32061 
TH L INSULATION/INSTALLATION 
Providing for energy efficiency in homes and small buildings. Part 
III. Determining which practices are most effective and 
installing materials, 3.32509 (DOE/IR/06065— 1(Pt.3)) 
THERMAL INSULATION/SPECIFICA TIONS 
Providing for energy efficiency in homes and small buildings. Part 
III. Determining which practices are most effective and 
installing materials, 5:32509 (DOE/IR/06065—1(Pt.3)) 
THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
REFUSE-FUELED POWER PLANTS 
WOOD-FUEL POWER PLANTS 
THERMAL POWER PLANTS/BLOWERS 
Dynainics of power plant fan-foundation systems. Final report, 
5:32194 (EPRI-CS— 1440) 
THERMAL POWER PLANTS/CONSTRUCTION 
Electrical ene rey in the Pacific Northwest. Final report 1975- 
1995, 5:32186 (AD-A—075693) 
THERMAL POWER PLANTS/COOLING 
Agricultural waste water as a potential source of cooling water for 
California electric r plants, 5:32189 (P—300-80-022) 
THERMAL POWER PLANTS/COOLING SYSTEMS 
Methodology for evaluation of multiple power-plant-cooling 
system effect. Volume IV: User's guide to model operation. 
Final report, 5:32188 (EPRI-EA—1111(Vol.4)) 
THERMAL POWER PLANTS/OUTAGES 
Electrical energy in the Pacific Northwest. Final report 1975- 
1995, 5:32186 (AD-A—075693) 
THERMAL POWER PLANTS/SIMULATION 
Methodology for evaluation of multiple power-plant-cooling 
system effect. Volume IV: User's guide to model operation. 
Final report, 5:32188 (EPRI-EA—1111(Vol.4)) 
THERMAL STORAGE 
See HEAT STORAGE 
THERMIONIC FUEL ELEMENTS/VENTS 
Vented nuclear fuel element (Patent), 5:32280 
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THERMIONIC REACTORS/THERMIONIC FUEL 


THERMIONIC REACTORS/THERMIONIC FUEL ELEMENTS 
Vented nuclear fuel element (Patent), 5:32280 
THERMITE PROCESS 


Quantitative differential thermal analysis study of the UsOs-Al 
thermite reaction, 5:32277 (ORNL—5659) 
THERMOCHEMICAL HEAT STORAGE/REVIEWS 
Thermochemical storage systems, 5:32062 
THERMODYNAMIC CYCLES 
Method and apparatus for thermal power generation (Patent; 
LMFBR), 5:32258 
THERMODYNAMIC CYCLES/COMPARATIVE 
EVALUATIONS 
Preliminary assessment of alternative PFBC power plant systems. 
Final report, 5:32190 (EPRI-CS—1451) 
THERMOELECTRIC GENERATORS/BURNERS 
Regenerative burner system for thermoelectric power sources. 
Technical report, 5:32479 (AD-A—075955) 
THERMOELECTRIC GENERATORS/RADIOISOTOPE 
HEAT SOURCES 
Comparison of finite-element stress analysis with experimental 
copper sphere impacts, 5:31726 (LA—8296) 
Study of carbon monoxide production from a multi-hundred watt 
fuel sphere assembly, 5:31723 (LA—8414-MS) 
THERMONUCLEAR POWER PLANTS/COAL GASIFICATION 
Fusion utilization projections in the United States energy 
economy, 5:31717 (BNL—51212) 
THERMONUCLEAR POWER PLANTS/COAL 
LIQUEFACTION 
Fusion utilization projections in the United States energy 
economy, 5:31717 (BNL—51212) 
THERMONUCLEAR POWER PLANTS/HYDROGEN 
PRODUCTION 
Fusion utilization projections in the United States energy 
economy, 5:31717 (BNL—51212) 
THERMONUCLEAR POWER PLANTS/SYNTHETIC FUELS 
Fusion utilization projections in the United States energy 
economy, 5:31717 (BNL—51212) 
THERMONUCLEAR REACTIONS 
Fusion through metallic deuterium. II, 5:33088 
THERMONUCLEAR REACTOR COOLING SYSTEMS 
Divergent impulsive cross flow over packed columnar arrays, 
5:33126 
THERMONUCLEAR REACTOR MATERIALS/ECONOMICS 
Relationship between material properties and the economics of 
fusion power, 5:33139 
THERMONUCLEAR REACTOR MATERIALS/MATERIALS 
TESTING 
Fusion reactor materials, 5:33131 (ANL/FPP—79-3) 
THERMONUCLEAR REACTOR MATERIALS/NEUTRON 
TRANSPORT THEORY 
Range calculations using multigroup transport methods, 5:33134 
THERMONUCLEAR REACTOR MATERIALS/PHYSICAL 
RADIATION EFFECTS 
Advances in the theory of swelling in irradiated metals and alloys, 
5:32586 
Application of dynamical computer models to high energy 
cascades, 5:33149 
Displacement functions for diatomic materials, 5:33141 
Swelling with inhomogeneous point defect production - a cascade 
diffusion theory, 5:33150 
THERMONUCLEAR REACTOR MATERIALS/RESEARCH 
PROGRAMS 
Fusion Power Program biannual progress report, April-September 
1979, 5:33130 (ANL/FPP—79-3) 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are discussed.) 
See also I-BEAM TYPE REACTORS 
LASER FUSION REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
TFTR REACTORS 
TMR REACTORS 
TOKAMAK TYPE REACTORS 
THERMONUCLEAR REACTORS/CONTAINMENT 
BUILDINGS 
Hydrogen permeation resistant layers for liquid metal reactors, 
5:32240 (HEDL-SA—1875-FP) 
THERMONUCLEAR REACTORS/DESIGN 
Conceptual phvsics design of a compact torus fusion reactor 
(CTOR), 5:33100 (LA—8448-MS) 
THERMONUCLEAR REACTORS/ECONOMICS 
Relationship between material properties and the economics of 
fusion power, 5:33139 
THERMONUCLEAR REACTORS/NEUTRON TRANSPORT 
Transport and reactor theory. Progress report January 1-March 
31, 1980, 5:32266 (LA—8380-PR) 
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THERMONUCLEAR REACTORS/RADIOACTIVE WASTE 


PROCESSING 
pg ag. ve 4. elocity inertial confinement system for 
087) and fission waste transmutation, 


5: Perey 
THERMO: CLEAR R REACTORS/REACTOR ACCIDENTS 
Liquid metal reactions under actors, $2320 (HEDL-S t conditions for 


2320 (HEDL-SA—2131-FP) 


See NUCLEAR WEAPONS 
THIOCYANATES/PHOTOCHEMISTRY 
Synthetic applications of photosubstitution reactions of 
poly(pyridy) complexes of ruthenium (II), 5:32664 


See SULFIDES 
THIONAPHTHENES/DESULFURIZATION 

Hydrodesulfurization of dibenzothiophene omg by sulfided 
CoO-MoO;/y--AlzOs: the reaction kinetics, 5: 

THIONAP NES/HYDROGENATION 

Hydrodesulfurization of dibenzothiophene catalyzed by sulfided 
yee mS the reaction kinetics, 5:31499 

THOMSON SCA G/T CODES 
Pro TOMSCAT, 5:33075 (UCID—18636) 
THO PROCESS 
Improvements in thorium-uranium separation in the Acid-Thorex 
rocess, 5:31665 
THORIUM/ACTIVATION ANALYSIS 

Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—-T2) 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Shiprock NTMS quadrangle, New Mexico/Arizona, 
including concentrations of forty-two additional elements, 
5:31622 (GJBX—143(80)) 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Casper NTMS Quadrangle, Wyoming, includin 
concentrations of forty-two additional elements, 5:31623 
(GJBX—144(80)) 

THORIUM/GEOCHEMISTRY 
Uranium- and thorium-bearing pegmatites of the United States, 
5:31626 (GIBX— 166(80)) 
THORIUM/SEPARATION PROCESSES 
— element separation for thorium-uranium-plutonium fuels, 
:31664 


Improvements in thorium-uranium separation in the Acid-Thorex 
process, 5:31665 
THORIUM/TITRATION 
Selective two-step titration of thorium by sulfate displacement of 
EE acid complex, 5:32637 (LA— 


THORIUM 230/ALPHA DECAY 
Half-life of 7°°Th, 5:33034 
THORIUM 232/VIBRATIONAL STATES 
Vibrational modes in *°*Th from heavy-ion Coulomb excitation, 
5:33035 (ANL/PHY—79-4) 
THORIUM 232 TARGET/KRYPTON 84 REACTIONS 
Vibrational modes in 7°*Th from heavy-ion Coulomb excitation, 
5:33035 (ANL/PHY—79-4) 
THORIUM 232 TARGET/NEUTRON REACTIONS 
Neutron scattering studies in thorium and uranium. Progress 
—. 1 September 1979-30 June 1980 (Dept. of Physics and 
Applied Physics, Univ. of Lowell, Massachusetts), 5:33037 
(DOE/ER/10344—2) 
Steady-state transfer tables for delayed photons from fission, 
5:33032 (LA—8418-PR) 
Study of calculated and measured time dependent delayed neutron 
yields, 5:33038 (UCRL—52945) 
THORIUM CARBIDES/FABRICATION 
Fabrication of thorium bearing carbide fuels (Patent), 5:32274 
THORIUM CYCLE 
Separation of long-lived a-emitters from highly radioactive 
solutions in the thorium-uranium fuel cycle, és 31667 
THORIUM CYCLE/POLLUTION CONTRO 
Environmental control a for mining, v nilling, and 
refining thorium, 5:31708 (PNL—3253) 
THORIUM CYCLE/RADIOACTIVE WASTE 
MANAGEMENT 
Environmental control technology for mining, milling, and 
refining thorium, 5:31708 (PNL—3253) 
THORI ISOTOPES/GAMMA SPECTRA 
Gamma-ray spectral calculations for uranium borehole logging, 
5:31629 (LA—8417-MS) 
THORIUM ORES/DISTRIBUTION 
Uranium- and thorium-bearing pegmatites of the United States, 
5:31626 (GJBX—166(80)) 
THORIUM ORES/ORIGIN 
Uranium- and thorium-bearing pegmatites of the United States, 
5:3162€ (GJBX—166(80)) 
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THORIUM OXIDES/FABRICATION 
— fabrication of reactor fuel, 5:32246 (HEDL-SA—2049- 


) 
THORIUM OXIDES/IONIC CONDUCTIVITY 
Mixed ionic and electronic yy pt in thoria gee tee 5:32625 
THREE-BODY PROBLEM/WA 
Configuration space Faddeev salculations 1 IL Trinucleon 
Coulomb energy, 5:32954 


‘0 
See BLOOD PLATELETS 
152/ENERGY LEVELS 
Nuclear data sheets for A= 152, 5:33017 
THULIUM 152/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 152, 5:33017 
THULIUM BORIDES/CURIE POINT 
Crystal field effects in magnetic superconducting Er/sub 1-x/Tm/ 
sub x/Rh,B, and Er/sub 1-x/Ho/sub x/Rh,B,, 5:32594 
THULIUM BORIDES/PHASE DIAGRAMS 
Crystal field effects in magnetic superconducting peta 1-x/Tm/ 
sub x/Rh,B, and Er/sub 1-x/Ho/sub x/Rh,B,, 5 
THULIUM BORIDES/SPECIFIC HEAT 
Crystal field effects in magnetic superconducting Er/sub 1-x/Tm/ 
sub x/Rh,B, and Er/sub 1-x/Ho/sub x/Rh,B,, 5:32594 
THULIUM BORIDES/SUPERCONDUCTIVITY 
Crystal field effects in magnetic superconducting Er/sub 1-x/Tm/ 
sub x/Rh,B, and Er/sub 1-x/Ho/sub x/Rh,B,, 5:32594 
THULIUM BORIDES/TRANSITION TEMPERATURE 
Crystal field effects in magnetic superconducting Er/sub 1-x/Tm/ 
sub x/Rh,B, and Er/sub 1-x/Ho/sub x/Rh,Bg, 5:32594 
THYROID/BIOLOGICAL FUNCTIONS 
Studies in iodine metabolism. Progress report and publications, 
1979-1980, 5:32865 (DOE/EV/01643—141) 
THYROID ANTAGONISTS 
See ANTITHYROID DRUGS 
TIDE/STRESSES 
Geothermal reservoir testing based on signals of tidal origin, 
5:32137 (SGP-TR—30) 
TIN/ECOLOGICAL CONCENTRATION 
Variability of the concentrations of seventeen trace elements in the 
— and liver of a single striped bass, Morone saxatilis, 
5:32878 
TIN/THERMAL EXPANSION 
Thermal expansion of molten tin, lead, and aluminum to 1300°K, 
5:32575 
TIN 124 TARGET/LITHIUM 6 REACTIONS 
Elastic and inelastic scattering of *Li at about 74 MeV and the 
folding model, 5:32975 
TIN 124 TARGET/SULFUR 32 REACTIONS 
Populations of high spin states in **Dy, 5:32986 (ANL/PHY—79- 
4) 


Yrast traps and very high spin states in the N ~ 82 region (***Sn 
(**S, xn) reactions), 5:33009 (ANL/PHY—79-4) 
TIN ALLOYS/FABRICATION 
Metallurgy of continuous filamentary A15 superconductors, 
5:32522 (BNL—28150) 
TIN COMPOUNDS/ELECTRIC CONDUCTIVITY 
Low temperature resistivity of ordered and disordered A15 
compounds, 5:32564 
TIN COMPOUNDS/ELECTRICAL PROPERTIES 
Microfilamentary superconducting composites by the external 
diffusion method: Nb3Sn, 5:32685 
TIN COMPOUNDS/MECHANICAL PROPERTIES 
Microfilamentary superconducting composites by the external 
diffusion method: Nb3Sn, 5:32685 
TIN ISOTOPES/SULFUR 32 REACTIONS 
Measurement of the linear polarization of continuum gamma-rays 
from (**S,xn) reactions (150 MeV), 5:32996 (ANL/PHY—79-4) 
TITANIUM/ABSORPTION SPECTROSCOPY 
Quality engineering and control. Semiannual progress report, 
May-October 1979, 5:32633 (RFP—3015) 
TITANIUM/ACTIVATION ANALYSIS 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 31, August 
1976-July 1977. Volume III. Pilot plant development work. Part 
6, 5:31480 (DOE/ET/10104—T2) 
TITANIUM/CATALYTIC EFFECTS 
Applications of functionalized polymers in catalysis. Progress 
report 3, July 15, 1979-July 1, 1980, 5:32656 (DOE/ER/05563— 


3) 
TITANIUM 48 TARGET/OXYGEN 16 REACTIONS 
Gamma-ray spectroscopy of high-spin states in deep-inelastic 
reactions (96 MeV), 5:32976 (ANL/PHY—79-4) 
TITANIUM 50 REACTIONS/FUSION REACTIONS 
Entry region studies by means of sumspectrometer and 
multiplicity techniques, 5:32950 (ANL/PHY—79-4) 
TITANIUM 50 TARGET/TITANIUM 50 REACTIONS 
Entry region studies by means of su aes and 
multiplicity techniques, 5:32950 (ANL/PHY—79-4) 
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TITANIUM ALLOYS 
See also TITANIUM BASE ALLOYS 
ga 
e! it of low alloy ti-b steels for tem; service 
echnical 5:32542 (AD-A—076038/9) 
TITANIUM AL ALLOYS/FAB CATION " 
lurgy of continuous filamentary A15 superconductors, 
5: "32523 ( (BNL—28150) 
TITANIUM ALLOYS/FRACTURE PROPERTIES 
Development of low alloy ti-b steels for high t>mperature service 
lications. Technical rt, 5:32542 (AD-A—076038/9) 
TITA ALLOYS/LATTICE PARAMETERS 
Addition of Mn and AI to the hydriding com 
ity and lattice 5:32531 
TIT. BASE ALLOYS/CORROSION 
Laboratory corrosion studies in low- and salinity geobrines 
of the Im Valley, California, 5:32123 (BM-RI—8415) 
TITANIUM BASE ALLOYS/PERMEABILITY 
Fusion reactor a 5:33131 (ANL/FPP—79-3) 
TITANIUM BORIDES/BLISTERS 
Fusion reactor eee 5:33131 (ANL/FPP—79-3) 
TITANIUM BORIDES/FABRICATION 
Method of preparation of novel fiber reinforced titanium diboride 
aa. bodies and uses therefor (Patent), 5:32603 
TITA BORIDES/SURFACE COATING 
— of preparation of novel fiber reinforced titanium diboride 
ite bodies and uses therefor ‘ume, 5:32603 
TITAN SELENIDES/CLATHRA 
Electrochemical studies of lithium Sabin in titanium 
dichalcogenides, 5:32343 
TITANIUM IES/CLATHRATES 
Electrochemical studies of lithium intercalation in titanium 
dichalcogenides, 5:32343 
TITANIUM SULFIDES/PERMEABILITY 
Chemical diffusivity of lithium in Li/sub x/TaS, and Li/sub x/ 
TiS, at 30°C, 5:32616 
TMR REACTORS/DESIGN 
Design procedure of the central cell solenoids for the tandem 
mirror reactor WITAMIR-I, 5:33108 M—361) 
TMR REACTORS/SUPERCONDUCTING MAGNETS 
Design procedure of the central cell solenoids for the tandeni 
mirror reactor WITAMIR-I, 5:33108 (UWFDM—361) 
TOBACCO PLANT 
See NICOTIANA 
TOKAMAK DEVICES/BALLOONING INSTABILITY 
Equilibrium and ballooning mode statility of an axisymmetric 
tensor pressure tokamak, 5:33093 (ORNL/TM—6880) 
Finite Larmor radius stabilization of ballooning modes in 
tokamaks, 5:33094 (ORNL/TM—7324) 
TOKAMAK DEVICES/BEAM DUMPS 
Composite materials for tokamak wall armor, limiters, and beam 
dump applications, 5:33145 
TOKAMAK DEVICES/BEAM INJECTION HEATING 
Tokamak heating and current maintenance with intense pulsed ion 
beams, 5:33116 (NRL-MR—4213) 
TOKAMAK DEVICES/ELECTRIC CURRENTS 
Current generation by minority species heating, 5:33106 (PPPL— 
684 


FeTi: range of 


1 
TOKAMAK DEVICES/FUEL CYCLE 
Fusion systems engineering, 5:33117 (ANL/FPP—79-3) 
TOKAMAK DEVICES/ION BEAM INJECTION 
Tokamak heating and current maintenance with intense pulsed ion 
beams, 5:33116 (NRL-MR—4213) 
TOKAMAK DEVICES/LIMITERS 
Composite materials for tokamak wall armor, limiters, and beam 
dump applications, 5:33145 
TOKAMAK DEVICES/PLASMA INSTABILITY 
Resistive diffusion of a high-8 flux-conserving equilibrium, 


5:33095 
TOKAMAK DEVICES/RUNAWAY ELECTRONS 
Dynamics and consequences of runaway electrons in tokamak 
lasmas, 5:33090 
telioane of stochastic magnetic fields on the confinement of 
runaway electrons and thermal electron energy in t 
5:33085 (PPPL— 1680) 
TOKAMAK DEVICES/SAFETY 
Fusion systems engineering, 5:33117 (ANL/FPP—79-3) 
TOKAMAK DEVICES/SHIELDING 
Composite materials for tokamak wall armor, limiters, and beam 
dump applications, 5:33145 
TOKAMAK DEVICES/TRANSPORT THEORY 
Neutral atom transport in tokamak plasmas by multigroup discrete 
ordinates methods, 5:33091 
TOKAMAK DEVICES/TRITIUM RECOVERY 
Fusion systems engineering, 5:33117 (ANL/FPP—79-3) 
TOKAMAK TYPE REACTORS 
See also ISX TOKAMAK 
TFTR REACTORS 





TOKAMAK TYPE REACTORS/BREEDING BLANKETS 


TOKAMAK TYPE REACTORS/BREEDING BLANKETS 
Evaluation of materials for EPR power generation, 5:33104 
TOKAMAK TYPE REACTORS/CHARGED-PARTICLE 
TRANSPORT 
Sufficient condition for velocity-space stability of the alpha 
particle distribution in a tokamak reactor, 5:33087 (PPPL— 


1691) 
TOKAMAK TYPE REACTORS/THERMONUCLEAR 
IGNITION 
Ignition in a tokamak reactor with INTOR-like parameters, 
5:33102 (PPPL—1693) 
TOLUENE/COMBUSTION KINETICS 
Identification and temporal behavior of radical intermediates 
formed during the combustion and pyrolysis of gaseous fuels: 
kinetic pathways to soot formation. Progress report, September 
1, 1979-August 31, 1980, 5:32677 (DOE/ER/10505—1) 
TOLUENE/SOLUBILITY 
Ion exchange characteristics of enhanced oil recovery systems: 
miscibility studies. Biennial report for the period April 1, 1977- 
March 30, 1979, 5:31563 (DOE/BETC/OR—12) 
TOMATOES/PLANT GROWTH 
Biological activities of indoleacetylamino acids and their use as 
auxins in tissue culture, 5:32830 
TORNADO TURBINES/PERFORMANCE TESTING 
Review of the wind energy innovative systems program, 5:32180 
(CONF-791097— 
TOTAL ENERGY SYSTEMS/BRAYTON CYCLE POWER 
SYSTEMS 


Assessment of external combustion, Brayton-cycle engine 
potential in total and integrated energy systems, 5:32500 (ANL/ 


ES—96) 
TOTAL ENERGY SYSTEMS/MARKETING RESEARCH 

Research on noneconomic factors relevant to the diffusion of 
Solar Total Energy Systems, 5:31871 (ORNL/TM—7297) 

TOTAL ENERGY SYSTEMS/SOLAR ENERGY 

Research on noneconomic factors relevant to the diffusion of 

Solar Total Energy Systems, 5:31871 (ORNL/TM—7297) 
TOTAL-ABSORPTION SPECTROMETERS 

See SHOWER COUNTERS 
TOWER FOCUS COLLECTORS/DESIGN 

Solar central receiver reformer system for ammonia plants. Final 
report, 5:32025 (DOE/SF/10735—1(Exect.Summ.)) 

Solar central receiver reformer system for ammonia plants. Final 
technical report, 5:32024 (DOE/SF/10735—1) 

TOWER FOCUS COLLECTORS/RETROFITTING 

Solar central receiver reformer system for ammonia plants. Final 
report, 5:32025 (DOE/SF/10735—1(Exect.Summ.)) 

Solar central receiver reformer system for ammonia plants. Final 
technical report, 5:32024 (DOE/SF/10735—1) 

TOWER FOCUS POWER PLANTS/COMPUTER 

CALCULATIONS 

Solar central receiver in perspective, 5:31867 (SAND—79-2154C) 

TOWER FOCUS POWER PLANTS/DESIGN 

Solar central receiver hybrid power system, Phase I. Volume 2. 
Conceptual design. Final technical report, October 1978-August 
1979, 5:31869 (DOE/ET/21038—1(Vol.2)) 

Solar central receiver hybrid power system, Phase I. Volume 3. 
Appendices. Final technical report, October 1978-August 1979, 
5:31870 (DOE/ET/21038—1(Vol.3)) 

TOWER FOCUS POWER PLANTS/ECONOMICS 

Solar central receiver hybrid power system, Phase I. Volume 2. 
Conceptual design. Final technical report, October 1978-August 
1979, 5:31869 (DOE/ET/21038—1(Vol.2)) 

Solar central receiver hybrid power system, Phase I. Volume 3. 
Ape pendices. Final technical report, October 1978-August 1979, 

1870 (DOE/ET/21038—1(Vol.3)) 
TOWER FOCUS POWER PLANTS/HYBRID SYSTEMS 

Solar central receiver hybrid power system, Phase I. Volume 2. 
Conceptual design. Final technical report, October 1978-August 
1979, 5:31869 (DOE/ET/21038—1(Vol.2)) 

Solar central receiver hybrid power system, Phase I. Volume 3. 
Appendices. Final technical report, October 1978-August 1979, 
5:31870 (DOE/ET/21038—1(Vol.3)) 

TOXIC MATERIALS/ENVIRONMENTAL TRANSPORT 
Toxic materials availability in perspective, 5:32786 (RHO-SA—97) 
TRAINS/FUEL SUBSTITUTION 
Alternative energy sources for non-highway transportation. 
Appendices, 5:32464 (DOE/CS/05438—T1(Vol.3)) 
TRAINS/FUELS 
——— energy sources for non-highway transportation. 
Appendices, 5:32464 (DOE/CS/05438—T1(Vol.3)) 
TRANSFER (ELECTRON) 
See ELECTRON TRANSFER 
TRANSFER RNA/PRODUCTION 

Molecular biology of environmental aromatic hydrocarbons. 
Progress report, January 1, 1980-December 31,1980, 5:32869 
(DOE/EV/10328—1) 
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TRANSFORMERS/INSULATING OILS 
SF¢/oil dielectric for power transformers. Final report, 5:32206 
(EPRI-EL—1358) 


' TRANSFORMERS/SPECIFICA TIONS 


Transformer requirements for the year 2000. Final report, 
December 1979, 5:32205 E/RA/3291—01) 
TRANSFORMERS/SULFUR FLUORIDES 
SF¢/oil dielectric for power transformers. Final report, 5:32206 
(EPRI-EL—1358) 
TRANSIT-TIME MAGNETIC PUMPING 
Low a RF heating of plasmas in a toroidal stellarator, 
5:3307 


TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPLUTONIUM ELEMENTS 
See also AMERICIUM 
CURIUM 
TRANSPLUTONIUM ELEMENTS/SOLVENT EXTRACTION 
Solvent extraction of transplutonium elements from acid solutions 
by polydentate neutral organophosphorus a oh peop and from 
kaline solutions by quaternary ammonium bases and by 
I 5:32646 
RT THEORY 


See also NEUTRON TRANSPORT THEORY 
TRANSPORT THEORY/DISCRETE ORDINATE METHOD 
Neutral atom transport in tokamak plasmas by multigroup discrete 
ordinates 5:33091 
TRANSPORTATION SECTOR/ENERGY CONSUMPTION 
California energy flow in 1978 (Com mn with Cal., 1977 and 
US, 1978), 5: ‘CID— 18760 
TRANSPORTATION SYSTEMS/AUTOMOTIVE FUELS 
Solid fuel —— to transportation engines, 5:32467 (DOE/ 
CS/56051—T2) 
TRANSPORTATION SYSTEMS/CHARGES 
Self-service fare collection. Volume I. Review and summary, 
5:32468 (PB—80-132251) 
TRANSURANIUM COMPOUNDS/CHEMICAL PREPARATION 
Techniques of preparation and riot chemistry of transuranic 
chalcogenides and pnictides, 5:3266 
TRANSURANIUM C MPOUNDS/CRYSTALLOGRAPHY 
Techniques of preparation and crystal chemistry of transuranic 
chalcogenides and pnictides, 5:32669 
TRANSURANIUM E NTS 
See also PLUTONIUM 
TRANSPLUTONIUM ELEMENTS 
TRANSURANIUM ELEMENTS/SEPARATION PROCESSES 
Separation of long-lived a-emitters from highly radioactive 
solutions in the thorium-uranium fuel cycle, 5:31667 
TRANSURANIUM ELEMENTS/VITRIFICATION 
Vitrification of transuranic and beta-gamma contaminated solid 
wastes, 5:31676 (DP—1553) 
TRAPPED ELECTRONS 
Current problems in the localization and solvation of excess 
electrons in glasses, 5:32667 
TRAPPED ELECTRONS/ELECTRON MOBILITY 
Are there hot carriers in liquid Ar, Kr, and Xe, 5:32651 
TRAPS 


See also COLD TRAPS 
TRAPS/PERFORMANCE 
Radioactive material transport in sodium-cooled nuclear reactors, 
5:32238 (HEDL-SA—1870) 
ES/RESOURCE POTENTI 


AL 
Technical paper on energy farming of desert species, 5:31831 
(CONF-800761—1 
—. 700/THERMODYNAMIC PROPERTIES 
Thermoph ; sical de rties of selected wear-resistant alloys, 


5:325 E—79-6) 
TRIBALOY 800/THERMODYNAMIC PROPERTIES 
Thermophysical properties of selected wear-resistant alloys, 
5:32559 (HEDL- IME 79. 6) 
TRI-GAS PROCESS/PROCESS DEVELOPMENT UNITS 
Test and evaluate the TRI-GAS low-Btu coal eee process. 
sereey report, April-June 1980, 5:31461 (DOE/ET/10254— 


) 
TRITIUM/ISOTOPE EFFECTS 
Infrared _— of hydrogen isotopes in potassium tantalate, 
5:3258 
TRITIUM RECOVERY 
Fusion systems engineering, 5:33117 (ANL/FPP—79-3) 
TRITIUM TARGET/DE RON REACTIONS 
Low-energy behavior of fusion cross sections (D, T(d,n) S 
functions below 50 keV), 5:32955 (LA—8298-PR) 
TRITIUM TARGET/NEUTRON REACTIONS 
Neutron total cross section for tritium, 5:32962 
TRITIUM TARGET/PROTON REACTIONS 
Study of the *H(p,y)*He reaction, 5:32958 (DOE/TIC—11133) 
TRITON REACTIONS/STRIPPING 
a modes of oscillation via analyzing power measurements, 
3: 
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TRITON REACTIONS/TWO-NUCLEON TRANSFER 
REACTIONS 
Cross section and analyzing power in the ?*Pb(—+t,p) °° Pb(4~ ) 
— (17 MeV, mechanism study), 5:33027 (LA-UR—80- 


TRITONS/GROUND STATES 
Configuration space Faddeev calculations. I. Triton ground-state 
—. 5:32953 
TROMBE WALLS/PERFORMANCE TESTING 
a de data for passive systems. The University of Nebraska 
test rooms, 5:32012 (SERI/TR—0924-7) 
Performance data for passive systems. The National Center for 
Appropriate Technology, 5:32008 (SERI/TR—0924-3) 
Performance data for passive systems. The Los Alamos Scientific 
Laboratory test rooms, 5:32007 (SERI/TR—0924-2) 
TROMBE WALLS/TEST FACILITIES 
Performance data for passive systems. The Los Alamos Scientific 
Laboratory test rooms, 5:32007 (SERI/TR—0924-2) 
TRW PROCESS/COMPARATIVE EVALUATIONS 
Status of chemical coal cleaning processes, 5:31546 (IS-M—275) 


See TRANSIT-TIME MAGNETIC PUMPING 
INDUITS) 


TUFF/RADIOCHEMICAL ANALYSIS 
Radiochemical analyses of samples from beneath a solid 
radioactive waste disposal pit at Los Alamos, New Mexico, 
5:31693 (LA—8422-MS) 
TUFF/RADIONUCLIDE MIGRATION 
Radiochemical analyses of samples from beneath a solid 
radioactive waste disposal pit at Los Alamos, New Mexico, 
5:31693 (LA—8422-MS) 
TUFF/THERMAL CONDUCTIVITY 
Thermal conductivity of silicic tuffs: predictive formalism and 
comparison with preliminary experimental results, 5:32890 
(SAND—80-0769) 
TUNGSTEN/ORE PROCESSING 
Utilization of geothermal energy in the mining and processing of 
tungsten ore. 2nd quarterly report, 5:32150 (DOE/ET/27232— 
T4) 
TUNGSTEN 178/ENERGY-LEVEL TRANSITIONS 
Backbending in '*W, 5:33016 (ANL/PHY—79-4) 
TUNGSTEN ALLOYS 
See also TUNGSTEN BASE ALLOYS 
TUNGSTEN ALLOYS/EMBRITTLEMENT 
Liquid-metal embrittlement of refractory metals by molten 
plutonium, 5:32552 (UCRL—83986) 
TUNGSTEN ALLOYS/PHYSICAL RADIATION EFFECTS 
Formation of PdsW in proton irradiated palladium-rich Pd-W 
alloys, 5:32583 
TUNGSTEN BASE ALLOYS/EMBRITTLEMENT 
Liquid-metal embrittlement of refractory metals by molten 
plutonium, 5:32552 (UCRL—83986) 
TUNGSTEN ISOTOPES/HIGH SPIN STATES 
Backbending in '”*W, 5:33016 (ANL/PHY—79-4) 
TUNGSTEN OXIDES/ELECTRIC CONDUCTIVITY 
Alkali ion conductivity in rapidly quenched glasses, 5:32598 
TURBINE BLADES/AIRFOI 
Definitive generic study for the effect of high lift airfoils on wind 
turbine effectiveness. Executive summary. Final report, 5:32183 
(SERI/TR—98003-2) 
TURBINE BLADES/FATIGUE 
Gust characteristics for WECS design and performance analysis, 
5:32182 (PNL—3421) 
Preliminary analysis of performance and loads data from the 2 
MW Mod-1! wind turbine generator, 5:32178 (CONF-791097—) 
TURBINE BLADES/STRESS ANALYSIS 
Gust characteristics for WECS design and performance analysis, 
5:32182 (PNL—3421) 
TURBINE BLADES/STRESSES 
Preliminary analysis of performance and loads data from the 2 
MW Mod-! wind turbine generator, 5:32178 (CONF-791097—) 
TURBOJET ENGINES/EXHAUST GASES 
Control of particulate emissions from turbine engine test cells by 
cooling water injection. Final report Feb—May 79, 5:32712 
(AD-A—075947 
TURBOJET ENGINES/PERFORMANCE TESTING 
Control of particulate emissions from turbine engine test cells by 
cooling water injection. Final report Feb—May 79, 5:32712 
(AD-A—075947) 
TWO-PHASE FLOW/FLOW MODELS 
Models for geothermal wells, 5:32127 (DOE/ET/27225—T3) 
TYPE-II SUPERCONDUCTORS/MAGNETIC FLUX 
Flux-line-cutting threshold in type II superconductors, 5:33064 
TYPE-III SUPERCONDUCTORS 
See TYPE-II SUPERCONDUCTORS 


UCLLL 

See LAWRENCE LIVERMORE LABORATORY 
ULTRACENTRIFUGE ENRICHMENT PLANTS 
See CENT —=O PLANTS 


ba hese mae developmen (LMFBR), 
Inservice inspection system it program 
5:32259 (DOE/TIC—11233) 
‘TRASONOGRAPHY/COMPARATIVE EVALUATIONS 
Evaluation of wey § ae ge ema ony f Cr eal 
y; contrast c’ langiograph: y; 
UNDERGROUND B BUILDINGS 


See EARTH-COVERED BUILDINGS 
UNDERGROUND EXPLOSIONS 
See also NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS/DATA ACQUISITION 
FPS “ and hassis, 5:32757 (LA—8255) 
camera sync reset chassis, 5: 
UNH/CONVERSION 
— and pilot plant studies on conversion of uranyl nitrate 
to uranium hexafluoride, 5:31647 
UNIFIED GAUGE MODELS/CP INVARIANCE 
CP violation in theories and the electric dipole moment of 
the neutron, 5:32927 
UNIFIED GAUGE yee fae arp whe 2 MONOPOLES 


UNITED GAUGE ia MODELS IELS/RADIATIVE CORRECTIONS 
in scalar-free unified theories 


Order-R vacuum action functional 
with spontaneous scale 
UNIFIED GAUGE MODELS/S 
ee vacuum mae 


ith spontaneous ing, 5:32940 
UNIFIED GAUGE MODELS/V CUUM STATES 
Order-R vacuum action functional in scalar-free unified theories 
with spontaneous scale b: 5:32940 
UNITED iGDOM/COAL INDUSTRY 
National Coal Board repert and accounts, April 1, 1979-March 29, 
1980, 5:31545 (NP—25004) 
UNITED KINGDOM/NATURAL GAS DEPOSITS 
Offshore oil: an overview, 5:31557 /CES-PS—11) 
UNITED KINGDOM/NUCLEAR POWER 
Motorway threat to nuclear democracy, 5:32386 
UNITED KINGDOM/PETROLEUM DEPOSITS 
Offshore oil: an overview, 5:31557 (UT/CES-PS—11) 
aa — OF AMERICA 


See also ENRICHED URANIUM 
URANIUM-ALPHA 
URANIUM/ACTIVATION ANALYSIS 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Shiprock NTMS quadrangle, New Mexico/Arizona, 
including concentrations of forty-two additional elements, 
5:31622 (GJBX—143(80)) 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Casper NTMS Quadrangle, Wyoming, incl 
concentrations of forty-two additional elements, 5:31623 
(GJBX—144(80)) 

URANIUM/DELAYED NEUTRON ANALYSIS 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Casper NTMS Quadrangle, Wyoming, inch 
concentrations of forty-two additional elements, 5:31 
(GJBX—144(80)) 

URANIUM/GEOCHEMISTRY 

Uranium- and thorium-bearing pegmatites of the United States, 

5:31626 (GJBX—166(80)) 
URANIUM/RADIOCHEMICAL ANALYSIS 

Radiochemical analyses of samples from beneath a solid 
radioactive waste disposal pit at Los Alamos, New Mexico, 
5:31693 (LA—8422-MS) 

URANIUM/REDUCTION 

Development of the electropulse column for urani nium 
parition in the AGNS reprocessing plant, 5:31660 

Separation of uranium and plutonium by electrolytic reduction in 

the purex process, 5:31662 
URANIUM/SEPARATION PROCESSES 

Heavy element separation for thorium-uranium-plutonium fuels, 

5:31664 








Separation of uranium and plutonium by electrolytic reduction in 
the purex process, 5:31662 
URANIUM/SOLVENT EXTRACTION 
Extraction of uranium (VI) from sulfuric acid solutions by tri-n- 


octyl; py ts 5:31654 
URANIUM/TITR 


Quality enginering pe abit Semiannual progress report, 
May-October 1979, 5:32633 (RFP-—3015) 





URANIUM 233 TARGET/NEUTRON REACTIONS 


URANIUM 233 TARGET/NEUTRON REACTIONS 

Steady-state transfer tables for delayed photons from fission, 

32 (LA—8418-PR) 
URANIUM 235/ROTATIONAL STATES 

Rotational bands in ***U comparison with rotor-plus-quasiparticle 

calculations using H.F. orbitals, 5:33036 (ANL/PHY—79-4) 
URANIUM 235 TARGET/NEUTRON REACTIONS 

Delayed neutron data and calculations, 5:33031 (LA—8298-PR) 

Steady-state transfer tables for delayed photons from fission, 
5:33032 (LA—8418-PR) 

UM 238/E2-TRANSITIONS 

Determination of B(E2)-values between high spin states from 
Coulomb excitation and HI, XN-reactions, 5:32951 (ANL/ 
PHY—79-4) 

URANIUM 238 TARGET/NEUTRON REACTIONS 

Neutron scattering studies in thorium and uranium. Progress 

precis 1 September 1979-30 June 1980 (Dept. of Physics and 
lied ty nr a Univ. of Lowell, Massachusetts), 5:33037 
30E/ER/10 

onsipaue “less tables for delayed photons from fission, 
5:33032 (LA—8418-PR) 

URANIUM CARBIDES/FABRICATION 

Fabrication of thorium bearing carbide fuels (Patent), 5:32274 

Preparation of carbide-type, advanced LMFBR fuel pellets for 
irradiation testing, 5:32250 (LA—8304-MS) 

URANIUM COMPLEXES/CRYSTAL STRUCTURE 

Structure of Di-.-aquo-bis(dioxobis(nitrato)uranium(V1I))- 
diimidazole, (UO.(NOs)o(H:0)} 2C3H4Ne, a water-bridged 
dimer of urany] nitrate, 5:32671 

URANIUM COMPLEXES/INFRARED SPECTRA 

Structure of Di-u-aquo-bis(dioxobis(nitrato)uranium(V1I))- 
diimidazole, [COx(NO» WHO) 2C3H,Ne, a water-bridged 
dimer of urany] nitrate, 5:32671 

URANIUM DEPOSITS/AERIAL PROSPECTING 

Aerial gamma ray and magnetic survey: Mississippi and Florida 
airborne survey, Springfield quadrangle of Missouri. Final 
report, 5:31635 (GJBX—149(80)) 

Aerial gamma ray and magnetic survey: Mississippi and Florida 
airborne survey, Harrison quadrangle, Missouri and Arkansas. 
Final report, 5:31636 (GJBX—150(80)) 

Aerial gamma ray and magnetic survey: Mississippi and Florida 
airborne survey, Shreveport quadrangle of Louisiana. Final 
report, 5:31637 (GJBX—151(80)) 

Aerial gamma ray and magnetic survey: Mississippi and Florida 
airborne survey, Alexandria quadrangle of Louisiana and Texas. 
Final report, 5:31638 (GJBX—152(80)) 

Aerial gamma ray and magnetic survey: Mississippi and Florida 
airborne survey, Jackson quadrangle of Mississippi and 
Louisiana. Final report, 5:31639 (GJBX—153(80)) 

Aerial gamma ray amd magnetic survey: Mississippi and Florida 
Survey, Meridian quadrangle of Mississippi and Alabama. Final 
report, 5:31640 (GJBX—154(80)) 

Aerial gamma ray and magnetic survey: Mississippi and — 
airborne survey, Hattiesburg quadrangle of Mississipp 
Alabama, and Louisiana. Final report, 5:31641 (GIBX_-155(80)) 

Aerial radiometric and magnetic survey: Del Rio National 
Topographic Map, Texas. Final report, 5:31642 (GJBX— 
156(80)) 

Aerial radiometric and magnetic survey: Eagle Pass National 
Topographic Map, Texas. Final report, 5:31643 (GJBX— 
157(80 

URANIUM DEPOSITS/DISTRIBUTION 

Uranium- and thorium-bearing pegmatites of the United States, 
5:31626 (GJBX— 166(80)) 

URANIUM DEPOSITS/EXPLORATION 

Analysis of AEC-ERDA-DOE and USGS uranium program data: 
disipline reviews and summary reports. Final report, 5:31620 
(EPRI-EA— 1374) 

Detailed geochemical survey for east-central Minnesota, geology 
and geochemistry of selected uranium targets, 5:31627 (K/UR— 
32) 

Gamma-ray spectral calculations for uranium borehole logging, 
5:31629 (LA—8417-MS) 

Hydrogeochemical and stream sediment reconnaissance: National 
Uranium Resource Evaluation program. Savannah River 
Laboratory semi-annual report, October 1979-March 1980, 
5:31624 (GJBX—146(80)) 

Modeling study of gaseous Rn-222, Xe-133, and He-4 for uranium 
exploration, 5:31634 (GJBX—140(80)) 

Multivariate statistical analysis of stream sediments for mineral 
resources from the Craig NTMS Quadrangle, Colorado, 5:31628 
(LA—8328-MS) 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Shiprock NTMS quadrangle, New Mexico/Arizona, 
including concentrations of forty-two additional elements, 
5:31622 (GJBX—143(80)) 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Casper NTMS Quadrangle, Wyoming, including 
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concentrations of forty-two additional elements, 5:31623 
(GJBX—144(80)) 
er in carbonatites: USA. Final report, 5:31625 (GJBX— 
147(80)) 
URANIUM DEPOSITS/GEOCHEMISTRY 
Analysis of AEC-ERDA-DOE and USGS uranium program data: 
disipline reviews and summary reports. Final report, 5:31620 
(EPRI-EA— 1374) 
URANIUM DEPOSITS/GEOLOGY 
Analysis of AEC-ERDA-DOE and USGS uranium program data: 
disipline reviews and summary reports. Final report, 5:31620 
(EPRI-EA— 1374) 
Sedimentological controls of gold and uranium in two 
Witwatersrand paleoplacers, 5:31631 
URANIUM DEPOSITS/GEOPHYSICS 
Analysis of AEC-ERDA-DOE and USGS uranium program data: 
disipline reviews and summary reports. Final report, 5:31620 
(EPRI-EA— 1374) 
URANIUM DEPOSITS/MATHEMATICAL MODELS 
Modeling study of aeons Rn-222, Xe-133, and He-4 for uranium 
xploration, 5:31634 (GJBX—140(80)) 
URANIUM DEPOSITS/ORIGIN 
Uranium- and thorium-bearing pegmatites of the United States, 
5:31626 (GJBX—166(80 
URANIUM DEPOSITS/PROSPECTING 
Engineering report on drilling in the Owens Lake area, California, 
5:31633 (GJBX—131(80)) 
Hydrogeochemical and stream sediment detailed geochemical 
survey for Lakeview, Oregon, 5:31645 (K/UR—40) 
Hydrogeochemical and stream sediment reconnaissance basic data 
for Rapid City NTMS Quadrangle, South Dakota, 5:31644 
(GJBX—159(80)) 
URANIUM DIOXIDE/EVAPORATION 
Nuclear materials research progress reports for 1979, 5:32578 
(LBL—11030) 
URANIUM DIOXIDE/FABRICATION 
ee fabrication of reactor fuel, 5:32246 (HEDL-SA—2049- 


) 
URANIUM DIOXIDE/MELTING 
Molten fuel radial motion and cladding melting during a PCM 
event in LWRs, 5:32331 
URANIUM DIOXIDE/REDUCTION 
Nuclear materials research progress reports for 1979, 5:32578 
(LBL—11030) 
URANIUM DIOXIDE/SOLVENT PROPERTIES 
Nuclear materials research progress reports for 1979, 5:32578 
(LBL—1 1030) 
URANIUM HEXAFLUORIDE/PRODUCTION 
Laboratory and pilot plant studies on conversion of urany] nitrate 
to uranium hexafluoride, 5:31647 
URANIUM HEXAFLUORIDE/TOXICITY 
Airborne uranium, its concentration and toxicity in uranium 
enrichment facilities, 5:32773 (K/PO/SUB—79/31057/1) 
URANIUM ISOTOPES/GAMMA SPECTRA 
Gamma-ray spectral calculations for uranium borehole logging, 
5:31629 (LA—8417-MS) 
URANIUM ISOTOPES/MEASURING METHODS 
Radiometric method for the determination of uranium in soil and 
air: single-laboratory evaluation and interlaboratory 
collaborative study, 5:32772 (EPA—600,/7-80-019) 
URANIUM ISOTOPES/NEUTRON REACTIONS 
Study of calculated and measured time dependent delayed neutron 
yields, 5:33038 (UCRL—52945) 
URANIUM ISOTOPES/QUANTITY RATIO 
Atmospheric burnup of the Cosmos-954 reactor, 5:32333 
URANIUM ORES/ORE PROCESSING 
Process for extracting uranium from ores (Patent), 5:31648 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM TRIOXIDE 
URANIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Nuclear materials research progress reports for 1979, 5:32578 
(LBL—11030) 
URANIUM RESERVES/CALCULATION METHODS 
Uranium resources: a review of estimation methodologies. 
Consultant report, 5:31630 (P—300-80-025) 
URANIUM RESERVES/DATA ANALYSIS 
Data analysis and management for the Uranium Resource 
Evaluation Project, 5:31619 (CONF-800820—7(Draft)) 
URANIUM RESERVES/DATA BASE MANAGEMENT 
Data analysis and management for the Uranium Resource 
Evaluation Project, 5:31619 (CONF-800820—7(Draft)) 
URANIUM RESERVES/DATA PROCESSING 
Data analysis and management for the Uranium Resource 
Evaluation Project, 5:31619 (CONF-800820—7(Draft)) 
URANIUM RESERVES/FORECASTING 
Uranium resources: a review of estimation methodologies. 
Consultant report, 5:31630 (P—300-80-025) 
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URANIUM TRIOXIDE/CHEMICAL PREPARATION 
Investigation of the properties of UOs in a fluidized-bed 
denitration unit, 5:31646 (ENICO— 1041) 
-ALPHA/ABSORPTION SPECTRA 
Low-energy optical absorption in a-U metal, 5:32562 
URANIUM-ALPHA/ABSORPTIVITY 
Low-energy optical absorption in a-U metal, 5:32562 
URANIUM-ALPHA/NE ON DIFFRACTION 


a gy of a charge-density wave in a-U at low temperature, 
URANIUM-ALPHA/PHASE TRANSFORMATIONS 

= — of a charge-density wave in a-U at low temperature, 
URANIUM-ALPHA/REFLECTIVITY 

Low-energy optical absorption in a-U metal, 5:32562 
URANYL COMPOUNDS 


See also URANYL NITRATES 
URANYL COMPOUNDS/IONIC CONDUCTIVITY 
High proton conductivity in = in the hydrogen-uranyl- 
periodate-water — 5:3262 
URANYL NITRATES/CRYSTAL STRUCTURE 
Structure of Di-y-aquo-bis(dioxobis(nitrato)uranium(V1))- 
diimidazole, {UO.{NO, (FLO), 2C3H, Nae, a water-bridged 
dimer of uranyl nitrate, 5:32671 
URANYL NITRATES/DENITRATION 
Investigation of the properties of UQs in a fluidized-bed 
denitration unit, 5:31 (ENICO— 1041) 
URANYL NITRATES/INFRARED SPECTRA 
Structure of Di- 5 ea OK rapped I1))- 
diimidazole, [UO2(NOs3)2(H2O)} . 2C3H,Ne, a water-bridged 
dimer of urany] nitrate, 5:32671 
URANYL SULFATES/SOLVENT EXTRACTION 
Extraction of uranium (VI) a sulfuric acid solutions by tri-n- 
octylphosphine oxide, 5:31654 
URBAN AREAS/ENERGY CONSERVATION 
Effects of atmospheric variability on energy utilization and 
conservation. Final report, 1 January 1979-31 December 1979, 
5:32434 (COO— 1340-69) 
URBAN AREAS/ENERGY CONSUMPTION 
Effects of atmospheric variability on energy utilization and 
conservation. Final report, 1 January 1979-31 December 1979, 
5:32434 (COO— 1340-69) 
URBAN AREAS/LIGHTING SYSTEMS 
Conversion of the city of Sunnyvale streetlighting system to 
sodium vapor. Volume II. Appendix; comments, 5:32498 
Conversion of the city of Sunnyvale streetlighting system to 
sodium vapor. Volume I. Technical report, 5:32499 
UREASE/BIOCHEMICAL REACTION KINETICS 
Slow adaptive changes in urease levels of tobacco cells cultured 
on urea and other nitrogen sources, 5:32831 
US DOE 
See also BNL 
BONNEVILLE POWER ADMINISTRATION 
ENERGY EXTENSION SERVICE 
ENERGY INFORMATION ADMINISTRATION 
IDAHO CHEMICAL PROCESSING PLANT 
IDAHO NATIONAL ENGINEERING 
LABORATORY 
LAWRENCE LIVERMORE LABORATORY 
PINELLAS PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
US DOE/COMPUTERS 
Department of Energy research in utilization of high-performance 
computers, 5:33160 (LA—8470-MS) 
US DOE/COORDINATED RESEARCH PROGRAMS 
Long-term high-level waste technology. Composite quarterly 
technical report, January-March 1980, 5:31675 (DP—80-157-1) 
US DOE/DARRIEUS ROTORS 
Summary of April 1979 workshop on large wind turbine design 
characteristics and research and development requirements, 
5:32179 (CONF-791097—) 
US DOE/INFORMATION CENTERS 
Energy Information Data Base: corporate author entries, 5:33168 
(DOE/TIC—4585-R 1(Suppl.5)) 
US DOE/ORGANIZATIONAL MODELS 
Recent developments in the DGE program, 5:32063 (SGP-TR— 
30 


) 
US DOE/TEST FACILITIES 
Update on activities at Rocky Flats, 5:32176 (CONF-791097—) 
US E/WIND POWER 
Wind energy systems: program summary, 5:32164 (DOE/CS/ 
20097—01) 
US DOE/WIND POWER PLANTS 
Government commercialization plans for wind energy, 5:32163 
(CONF-791097—) 
Large wind turbine projects, 5:32177 (CONF-791097—) 
Preliminary analysis of performance and loads data from the 2 
W Mod-1! wind turbine generator, 5:32178 (CONF-791097—) 


USA/ENERGY CONSUMPTION 


Summary of April 1979 workshop on large wind turbine design 
characteristics and research and development requirements, 
5:32179 ep ay de 
US DOE/WIND TURBINES 
Overview of the federal dispersed wind system program, 5:32162 
(CONF-791097—) 
Wind energy systems: program summary, 5:32164 (DOE/CS/ 
20097—01) 


Us 
See ENERGY EXTENSION SERVICE 
US EPA/POLLUTION REGULATIONS 
Environmental control implications of coal use, 5:31530 (CONF- 
800334— 18) 
US EPA/REGULATIONS 
Conference and workshop on coal use for California. Coal use for 
California: yee and perspectives. Final report, 5:315£3 
(JPL-PUBL—79-72) 
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See also ALABAMA 
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USA/ALCOHOL FUELS 
Future of alcohol fuels, 5:32418 (NCEI—0015) 
USA/AMBIENT TEMPERATURE 
Environmental data for sites in the national solar data network, 
5:31780 (SOL.AR/0010—80/07) 
USA/COAL RESERVES 
Peat as an energy alternative, 5:31538 (DOE/ET/10283—T1) 
USA/DISTRICT HEATING 
Dual energy use systems: district heating survey. Final report, 
5:32502 (EPRI-EM— 1436) 
USA/ENERGY CONSUMPTION 
Annual report to Congress. Volume 2. Data, 5:32400 (DOE/ 
EIA—0173(79)/2) 
—— report. First quarter 1979, 5:31452 (DOE/EIA—0008/ 
1(79)) 





USA/ENERGY DEMAND 


USA/ENERGY DEMAND 
Annual report to Congress. Volume 2. Data, 5:32400 (DOE/ 
EIA—0173(79)/2) 
USA/ENERGY SOURCE DEVELOPMENT 
Quarterly report. First quarter 1979, 5:31452 (DOE/EIA—0008/ 


1(79)) 
USA/ENERGY SOURCES 
Annual report to Congress. Volume 2. Data, 5:32400 (DOE/ 
EIA—0173(79)/2) 
USA/HTGR TYPE REACTORS 


Gas Reactor International Cooperative phe ong rt: 
it of gas-cooled reactor economics, 5:32221 ties ai 
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USA/HUMIDITY 


Environmental data for sites in the national solar data network, 
5:31780 (SOLAR/0010—80/07) 
USA/HYDROELECTRIC POWER PLANTS 
a oes construction cost and annual production 
expenses, 1978. Twenty-second annual Bess ak wy 5:31768 
(DOE/EIA—0171(78)) 
USA/INSOLATION 
Environmental data for sites in the national solar data network, 
5:31780 (SOLAR/0010—80/07) 
New U.S. network for solar radiation measurements, 5:31782 
USA/IRRADIATION REACT _ 
Nuclear reactors: built, bein; pty lanned in the United States 
as of Dec 31, 1979, 5: 13 (DO C—8200-R41) 
USA/LUBRICATING OILS 
Review of all lubricants used in the US and their re-refining 
potential, 5:31583 (DOE/BC/30227—1) 
USA/NATURAL GAS DEPOSITS 
Offshore oil: an overview, 5:31557 (UT/CES-PS—11) 
USA/PEBBLE BED REACTORS 
Gas Reactor International Cooperative Program. Interim report: 
assessment of gas-cooled reactor economics, 5:32221 (COO— 
4057-4(Vol.1)) 
USA/PETROLEUM DEPOSITS 
Offshore oil: an overview, 5:31557 (UT/CES-PS—11) 
Resource appraisal and the effect of price and technology, 5:31558 
USA/POWER REACTORS 
Nuclear reactors: built, being built, or planned in the United States 
as of Dec 31, 1979, 5:32212 (DOE/TIC—8200-R41) 
USA/PRODUCTION REACTORS 
Nuclear reactors: built, being built, or planned in the United States 
as of Dec 31, 1979, 5:32212 (DOE/TIC—8200-R41) 
USA/RESEARCH AND TEST REACTORS 
Nuclear reactors: built, being built, or planned in the United States 
as of Dec 31, 1979, 5:32212 (DOE/TIC_8200-R41) 
USA/WIND 
Environmental data for sites in the national solar data network, 
5:31780 (SOLAR/0010—80/07 
USA/WIND POWER 
Wind resource and siting requirements, 5:32168 
USA/ZERO POWER REACTORS 
Nuclear reactors: built, being built, or planned in the United States 
as of Dec 31, 1979, 5:32212 (DOE/TIC__8200-R41) 
USSR/LASERS 
Bibliography of soviet laser developments, number 38, 
November—December 1978, 5:32689 (AD-A—075784) 
UTAH/OIL SANDS 
Echoing in-situ combustion oil recovery project in a Utah tar 
sand, 5:31615 
LITIES 


See ELECTRIC UTILITIES 
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V TROUGH COLLECTORS/CONCENTRATION RATIO 
Concentrating collectors, 5:32053 
VACUUM SY: / BEARINGS 
Materials and lubrication for gear and bearing surfaces in uhv, 
5:32682 (SLAC-PUB—2528) 
VACUUM SYSTEMS/BELLOWS 
5) impedance of bellows above cutoff, 5:32721 (BNL— 
2 
VACUUM SYSTEMS/GEARS 
Materials and lubrication for 7 and bearing surfaces in uhv, 
5:32682 (SLAC-PUB—2528) 
VACUUM SYSTEMS/LUBRICANTS 
Materials and lubrication for gear and bearing surfaces in uhv, 
5:32682 (SLAC-PUB—2528) 
VALERIC ACID/ADSORPTION 


Adsorption of organic molecules at the mercury-solution interface: 
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27-29 Feb 1980) 
5:32737 See BNL-28160 
(Forest Products Research Society: Energy 
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(Public meeting on federal research into 

biological effects of ionizing radiation, 
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5:32320 See HEDL-SA-2131-FP 

5:32300 See HEDL-SA-2083 

5:32241 See HEDL-SA-1886-FP 

5:32302 See HEDL-SA-2107-F 

(Tritium technology in fission, fusion, and 

isotopic applications, Dayton, OH, USA, 29 

Apr-1 May 1980) 

5:32240 See HEDL-SA-1875-FP 

(CSNI specialist meeting on nuclear aerosols 

in reactor safety, Gatlinburg, TN, USA, 15-17 

Apr 1980) 

5:32328 See SAND-80-1112C 

5:32316 See HEDL-SA-1981-FP 

5:32317 See HEDL-SA-1982-FP 

5:32319 See HEDL-SA-2017-FP 

(Bio-energy world congress and exposition, 

Atlanta, GA, USA, 21-24 Apr 1980) 

5:31851 NSTL Station, MS; National 
Space Technology Labs. 
(1980). 

(Reversed field pinch theory workshop, Los 

Alamos, NM, USA, 28 Apr-2 May 1980) 

5:33084 See LA-UR-80-2220 

5:33101 See LA-UR-80-2219 

(Workshop on numerical integration of 

ordinary differential equations, Bielefeld, F.R. 

Germany, 14-23 Apr 1980) 

5:33163 See SAND-80-0417C 

(International workshop on gamma-gamma 

collisions, Amiens, France, 8-12 Apr 1980) 
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(Symposium on toxic substance control 

decontamination, Columbus, OH, USA, 22-24 

Apr 1980) 
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(SPE/DOE symposium on unconventional 

gas recovery, Pittsburgh, PA, USA, 18-21 

May 1980 

5:31588 Society of Petroleum 
Engineers 

(Alcohol alternative conference, Chicago, IL, 
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Laboratory (1980). 

(Industrial hygiene conference, Houston, TX, 
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(International conference on lasers, Shanghai, 
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5:32692 See LA-UR-80-2015 

(International conference on postirradiation 
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May 1980) 

5:32292 See HEDL-SA-1878-FP 

(Progress review conference on district 

ee ag Detroit, MI, USA, 29-30 May 1980) 

5:32501 NTIS, PC A10/MF AOl1 

(35. annual Purdue industrial waste 

conference, West Lafayette, IN, USA, 13-15 

May 1980) 

5:32870 NTIS, PC A02/MF AO1 

(International conference on s lucting 
uantum interference devices, Berlin, F.R. 

y, 5-9 May 1980) 

5:32888 See LBL-11115 

(35. annual technical conference, 

Francisco, CA, USA, 11-13 May 1980) 

5:31705 See SAND-80-0531C 

(Symposium on instrumentation and control 

for fossil energy parce Virginia Beach, 

VA, USA, 9-11 Jun 1980) 

5:31531 NTIS, PC A02/MF AO! 

(American section of the International Solar 

Energy Society conference, Phoenix, AZ, 

USA, 2-6 Jun 1980) 
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5:32001 See LBL-9292(Rev.) 

5:31867 See SAND-79-2154C 
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Las Vegas, NV, USA, 8-13 Jun 1980) 
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5:32269 NTIS, PC A02/MF AOl 
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5:32283 See HEDL-SA-1995-FP 

5:32303 See HEDL-SA-2163 

5:32248 See HEDL-SA-2126-S-FP 

5:32247 See HEDL-SA-2050-FP 

5:32295 See HEDL-SA-1999 

5:32318 See HEDL-SA-2012-FP 

5:32297 See HEDL-SA-2024-FP 

5:32299 See HEDL-SA-2040-FP 

5:32246 See HEDL-SA-2049-FP 

5:32301 See HEDL-SA-2088-FP 

(American Institute of Chemical Engineering 

conference, Philadelphia, PA, USA, 8-12 Jun 

1980) 

5:31459 NTIS, PC A02/MF A0O1 

(International conference on nonlinear 

phenomena in mathematical sciences, 

Arlington, TX, USA, 16-20 Jun 1980) 

5:32775 NTIS, PC A02/MF A0l 

(Conference of the American Society of 

Heating, Refrigeration and Air Conditioning 

Engineers, Denver, CO, USA, 22-26 Jun 
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5:31785 See SERI/TP-733-698 

5:32453 Chicago, IL; Institute of Gas 

Technology (1980). 

(14. pulse power modulator symposium, 

Orlando, FL, USA, 3-5 Jun 1980) 

5:33112 See LA-UR-80-2078 

(International conference on the metallurgical 
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fabrication, Albuquerque, NM, USA, 22-26 
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5:32551 See SAND-80-1300C 
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(21. annual meeting of the Institute of 

Nuclear Materials Management, Palm Beach, 

FL, USA, 30 Jun-2 Jul 1980) 

5:31713 See SAND-80-1919C 
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(2. international conference on liquid metal 
technology in energy production, Richland, 
WA, USA, 21 Jun 1980) 

5:32243 See HEDL-SA-1941 

(13. national symposium on fracture 
mechanics, Philadelphia, PA, USA, 8-13 Jun 
1980) 

5:32548 See HEDL-SA-2101-FP 
(Symposium on health effects investigations 
of oil shale development, Gatlinburg, TN, 
USA, 23-24 Jun 1980) 

5:32873 NTIS, PC A03/MF AOI 
(EPRI geothermal workshop, Monterey, CA, 
USA, 23-27 Jun 1980) 

5:32110 NTIS, PC A02/MF AO1 
(International conference on experimentation 
at LEP, Uppsala, Sweden, 16-20 Jun 1980) 
5:32744 See COO-3071-244 

(10. steenback symposium, Madison, WI, 
USA, 8-12 Jun 1980) 

5:32850 See BNL-28008 

(2. annual energy quality assurance 
conference, Idaho Falls, ID, USA, 25-26 Jun 
1980) 


5:32478 NTIS, PC A02/MF A0O1 

(28. conference on remote systems 
technology, Las Vegas, NV, USA, 8-13 Jun 
1980) 

5:32729 See LA-UR-80-1358 

(Sitges international school and symposium 
on statistical mechanics, Sitges, Spain, 9-13 
Jun 1980) 

5:32911 See UCRL-84455 
(International conference on dislocation 
modeling of physical systems, Gainesville, 
FL, USA, 22-27 Jun 1980) 

5:32582 See HEDL-SA-2078 
(Western Economic Association annual 
meeting, San Diego, CA, USA, Jun 1980) 
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Sweden, 23-29 Jun 1980) 
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NTIS, PC A16/MF A0O1 
NTIS, PC A16/MF A0O1 
NTIS, PC A16/MF AO1 
NTIS, PC Al6/MF A0O1 
NTIS, PC Al6/MF AOl 
NTIS, PC A02/MF A0Ol 


NTIS, PC A03/MF AO1 
NTIS, PC A15/MF A0O1 


NTIS, PC Al3/MF AOl1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl1 


NTIS, PC A22/MF A0O1 
NTIS, PC A15/MF A0O1 


NTIS, PC A03/MF AOl 
NTIS, PC A04/MF AOl 
NTIS, PC A02/MF A0O1 
NTIS, PC A07/MF A0Ol 
NTIS, PC A08/MF A0O1 


NTIS, PC A06/MF A01 
NTIS, PC A08/MF AOl 


NTIS, PC A20/MF AOl 


5:32785 
5:32764 
5331827 
$:32857 
5:32865 
5:32882 
5:31585 
$:32505 
5:32793 


NTIS, PC A13/MF AO1 
NTIS, PC A03/MF A0O1 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A07/MF A01 


NTIS, PC A03/MF A01 
NTIS, PC A0S/MF A0i 
NTIS, PC A04/MF A01 
NTIS, PC A09/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC Al2/MF AO1 


See PB-296-708 
See PB-297618 


NTIS, PC A08/MF AOl 
NTIS, PC A03/MF A01 


NTIS, PC A03/MF AOl 
NTIS, PC A0S/MF AOl1 
TIC 


TIC 
NTIS, PC A03/MF AOl 


NTIS, PC A23/MF AOl 
NTIS, PC A03/MF A0l1 


NTIS, PC A04/MF AOl 
NTIS, PC A04/MF A01 
NTIS, PC A02/MF AO! 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF A01 
NTIS, PC A24/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF A0l 
NTIS, PC A03/MF AOI 
NTIS, PC A07/MF AO1 
NTIS, PC A07/MF AOI 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AOl 
NTIS, PC A04/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF A0l 
NTIS, PC A08/MF AO! 
NTIS, PC A06/MF AOl 
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DOE/MC/08089- 2 5:32392 NTIS, PC All/MF AOI 
T12 5:31544 NTIS, PC A06/MF AOI DOE/TIC- 
DOE/MC/14143- 4585-R1(Suppl.5) 5:33168 NTIS, PC A0S/MF AOI 
tl 5:32708 NTIS, PC A03/MF AOI 8200-R41 5:32212 NTIS, PC A02/MF AOI 
DOE/METC/5202- 11133 5:32945 NTIS, PC A06/MF AOI 
13 5:31613 NTIS, PC A0S/MF AOI 11133 5:32958 NTIS, PC A06/MF AO1 
DOE/METC/SP- 11133 5:32959 NTIS, PC A06/MF AOI 
80/1 5:31464 NTIS, PC A0S/MF AOI 11133 5:32966 NTIS, PC A06/MF AOl 
80/15 5:32709 NTIS, PC A07/MF AOI 11133 5:32967 NTIS, PC A06/MF AO! 
DOE/NASA/0030- 11133 NTIS, PC A06/MF AO! 
80/6 5:32187 NTIS, PC A13/MF AOl 11133 : NTIS, PC A06/MF AO1 
DOE/NASA/0032- 11133 : NTIS, PC A06/MF AOI 
80/7 5:32515 NTIS, PC A06/MF AOI 11133 : NTIS, PC A06/MF AO! 
DOE/NASA/1002- 11133 : NTIS, PC A06/MF AOI 
80-5 5:32429 NTIS, PC A03/MF AO1 11133 : NTIS, PC A06/MF AO1 
DOE/NASA/1024- 11133 : NTIS, PC A06/MF AOI 
1 5:32518 NTIS, PC A17/MF AOl1 11133 : NTIS, PC A06/MF AOI 
DOE/NASA/4396- 11216 : NTIS, PC A04/MF AOI 
4 5:32516 NTIS, PC A19/MF AOl 11226 : Laramie, WY; Geological 
DOE/NASA/CR- Survey of Wyoming (1980). 
161480 5:31989 NTIS, PC A09/MF AO1 11227 5:32157 NTIS, PC A08/MF AOI 
161482 : NTIS, PC A06/MF AOI 11228 5:32771 NTIS, PC A04/MF AO! 
161483 : NTIS, PC A06/MF AOl 11229 5:31465 NTIS, PC A02/MF AO! 
161484 : NTIS, PC Al4/MF AO1 11233 5:32259 NTIS, PC A02/MF AOI 
161492 : NTIS, PC A06/MF AO1 11234 5:33054 NTIS, PC A02/MF AO! 
161493 : NTIS, PC A0S/MF AO 11238 5:31838 NTIS, PC A03/MF AOI 
161494 NTIS, PC A05/MF A01 11239 5:32463 Washington, DC; National 
161495 : N7'S, PC A04/MF AOl Association of Wholesaler- 
161508 N11S, PC A05/MF AO1 Distributors (1979). 
161510 5:32038 NTIS, PC A05/MF AO1 5:31839 NTIS, PC A0Q2/MF AOI 
DOE/OR/05379- : 
Tl 


5:32488 NTIS, PC A04/MF AOl : 
MBL 532332 NTIS (US Sales Only), PC 
5:31855 NTIS, PC A02/MF AOI - 
DOE/RS/10140- 
TI 531997 NTIS, PC A06/MF AOI oC ee, 
DOE/RA- : 
532577 NTIS, PC A03/MF AOI 
0048 $:31738 NTIS, PC Al6/MF AOI : 
| 5:31676 NTIS, PC A02/MF AOI 
01 


5:32205 NTIS, PC A10/MF AOI 
5:31677 NTIS, PC A02/MF AOI 
DOE/RA/04934- 5:32673 NTIS, PC A03/MF AO! 


01 5:31740 NTIS, PC A05/MF AOl 
y ’ 5:32546 NTIS, PC A02/MF AOl 
02 5:31769 NTIS, PC A03/MF AO1 5.31649 NTIS, PC A04/MF AOI 


5:31741 NTIS, PC A04/MF AOI 
5:31742 NTIS, PC A0S/MF AOI eines See GIBX-142(80) 
5:31743 NTIS, PC A04/MF AO1 331604 See GJBX.146(80) 
5:31744 NTIS, PC A0S/MF AOI : ~ F 


rhe NTIS PC Abs/ MF ADI 3002-T1(Vol.1)  5:31840 NTIS, PC A02/MF AO1 


: 3002-T1(Vol.2)  5:31841 NTIS, PC A04/MF AO1 
py tel ar a pote = 3002-T1(Vol.3)  5:31842 NTIS, PC A16/MF AO1 
5:31749 NTIS, PC A06/MF AOI 4042-T3 5:31810 NTIS, PC A03/MF AO1 
5:31750 NTIS, PC A07/MF AOI 4042-T7 5:31811 NTIS, PC A04/MF AOl1 
§:31751 NTIS, PC A04/MF AOI 4042-T9 5:31812 NTIS, PC A02/MF AOI 
5§:31752 NTIS, PC A04/MF AO! 4042-T20 5:31813 NTIS, PC A03/MF AO1 
5:31753 NTIS, PC A04/MF AOI 4042-T22 5:31814 NTIS, PC A03/MF AO1 
5:31754 NTIS, PC A05S/MF AO! 4042-T24 5:31856 NTIS, PC A02/MF AO1 
5:31755 NTIS, PC A04/MF AO! 4042-T26 5:31857 NTIS, PC A03/MF AOl1 
5:31756 NTIS, PC A03/MF AO! 4042-T27 5:31815 NTIS, PC A03/MF AOl1 
§:31757 NTIS, PC A07/MF AO! 4106-T1 5:31816 NTIS, PC A04/MF AOl 
5:31758 NTIS, PC A04/MF AOI 8033-1/3 5:31817 NTIS, PC A03/MF AOl1 
5:31759 NTIS, PC AOS/MF AOI EEB-ENV- 

5:31760 NTIS, PC A04/MF AO! 79-3 5:32439 See LBL-8822 
5:31761 NTIS, PC AOS/MF AO! EEB-Vent- 
5:31762 NTIS, PC A04/MF AOI 80-10 5:32440 See LBL-9749 


5:31763 NTIS, PC AO5S/MF AOI EGG- 
5:31764 NTIS, PC A08/MF AOI 1183-2380 5:32745 NTIS, PC A03/MF AOI 


5:31765 NTIS, PC A04/MF AOl1 2034 5:32108 NTIS, PC A03/MF AO1 
5:31766 NTIS, PC A05/MF AO! EGG-EA- 
5:31767 NTIS, PC A04/MF AOl1 5136 5:31510 NTIS, PC A04/MF AO1 


DOE/RA/50075- 
Tl 5:32103 NTIS, PC A02/MF AOl 5:32547 NTIS, PC A03/MF AOl1 


DOE/RG/04134- 


Ti 

DOE/RL/01049- 
T3 5:32073 NTIS, PC A02/MF AOl1 5:32219 NTIS, PC A03/MF AOl1 
T4 5:32074 NTIS, PC Al8/MF AOl 5:32313 NTIS, PC A05/MF AO1 
T6 5:32075 NTIS, PC A13/MF AOl 

DOE/RL/02227- 5:32290 NTIS, PC A04/MF AOl1 
1 5:32814 NTIS, PC A03/MF AO1 

DOE/RL/C- 5:32314 NTIS, PC A07/MF AOl1 
14 5:31692 NTIS, PC A0S/MF AOl 5:32315 NTIS, PC A10/MF AOl1 

DOE/SF/10735- 
1 


5:32404 NTIS, PC A07/MF AOl1 5:32289 NTIS, PC A06/MF AO1 


5:32024 NTIS, PC Al1/MF AOl1 5:31618 General Accounting Office, 
1(Exect.Summ.) 5:32025 NTIS, PC A04/MF AO1 Washington, DC 

DOE/SF/12076- 5:31571 General Accounting Office, 
1 5:32391 NTIS, PC A08/MF AO! Washington, DC 
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80/30 


80/30 


80/30 


Abstract No. Availability 


5:32523 
5:32524 


5:32253 


5:31678 
5:31646 


5:32772 
5:32495 


5:32380 


5:32193 
5:31466 
5:32076 
5:32558 


5:32194 
5:32190 
5:32198 


5:32188 
5:32393 
5:31620 
5:32197 


5:32405 
5:32206 
5:32208 
5:32211 
5:32209 


5:32339 
5:32406 
5:32502 


5:32518 


5:31467 
5:31468 
5:32679 
5:31482 
5:31469 
5:32191 
5:32192 
5:31470 
5:31483 
5:31471 
5:31484 
5:31485 
5:31486 
5:31472 
5:31473 
5:31474 
5:31487 
5:31552 


5:32795 


5:32796 


5:32797 


5:32805 


5:32818 


5:32819 


5:32233 
5:32262 
5:32234 
5:32282 
5:32235 
5:32236 
$:32237 


GPO 
GPO 


See ORNL/TM-7221 


NTIS, PC A03/MF AOl1 
NTIS, PC A03/MF AO1 


NTIS, PC A04/MF AO1 
Environmental Protection 
Agency, Cincinnati, OH 
Environmental Protection 
Agency, Washington, DC 


NTIS, PC A15/MF AOl 
NTIS, PC A08/MF A0O1 
NTIS, PC A07/MF AO1 
NTIS, PC A03/MF AO1 


NTIS, PC A06/MF A0O1 
NTIS, PC A06/MF A0O1 
NTIS, PC A1l3/MF AOl 


NTIS, PC Al2/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A19/MF A0O1 
NTIS, PC A13/MF AOl 


NTIS, PC A04/MF AOl 
NTIS, PC A06/MF A0O1 
NTIS, PC A08/MF AO1 
NTIS, PC A13/MF AOl1 
NTIS, PC A06/MF AO! 


NTIS, PC A07/MF AOl1 
NTIS, PC A09/MF AOI 
NTIS, PC A08/MF AO1 


See DOE/NASA/1024-1 


NTIS, PC A20/MF A0Ol1 
NTIS, PC A08/MF AO1 
NTIS, PC A02/MF AOi 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A0O1 
NTIS, PC A0S/MF A0O1 
NTIS, PC A04/MF A0O1 
NTIS, PC A0S/MF AOl1 
NTIS, PC A0S/MF AO1 
NTIS, PC A04/MF AOi 
NTIS, PC A03/MF AOl1 
NTIS, PC A04/MF AOl1 
NTIS, PC A04/MF AO1 
NTIS, PC Al2/MF AOl 
NTIS, PC A09/MF AO1 
NTIS, PC A09/MF AOl1 
NTIS, PC A06/MF A0O1 
NTIS, PC A02/MF AOl1 


Fish and Wildlife Service, 
Office of Environment, 
Region 2, Albuquerque, NM 
Fish and Wildlife Service, 
Office of Environment, 
Region 2, Albuquerque, NM 
Fish and Wildlife Service, 
Office of Environment, 
Region 2, Albuquerque, NM 
Fish and Wildlife Service, 
Office of Environment, 
Region 2, Albuquerque, NM 
Fish and Wildlife Service, 
Office of Environment, 
Region 2, Albuquerque, NM 
Fish and Wildlife Service, 
Office of Environment, 
Region 2, Albuquerque, NM 


NTIS, PC A07/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AOl 
NTIS, PC A03/MF AO1 


Abstract No. Availability 


5:32214 


5:32701 
5:32702 


5:32899 


5:32703 
5:31721 


5:32320 
$:33132 
5:32303 


5:32249 
5:31818 


5:32559 


$:32077 
$:32092 


5:32090 
5:31475 
$:32437 


$:32306 
5$:31546 


NTIS, PC A06/MF AO1 


NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AO1 


NTIS, PC A02/MF AOi 
NTIS, PC A02/MF AO! 
NTIS, PC A03/MF AOl 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl1 


NTIS, PC A03/MF AOl 
NTIS, PC E02/MF, $3.50 
NTIS, PC A06/MF AOl 
NTIS, PC E05/MF, $4.70 
NTIS, PC Al2/MF AOl 
NTIS, PC A13/MF AOl 
NTIS, PC A03/MF A01 
NTIS, PC A08/MF AOl 
NTIS, PC E06/MF, $3.95 
NTIS, PC E07/MF, $3.95 
NTIS, PC E07/MF, $3.95 
NTIS, PC E08/MF, $3.95 
NTIS, PC E07/MF, $3.95 


NTIS, PC Al2/MF AOl 
NTIS, PC A20/MF AOI 


See LBL-10839 


NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF A0Ol 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF A0Ol 
NTIS, PC A02/MF AOi 
NTIS, PC A03/MF A0l 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF A0Ol 
NTIS, PC A02/MF AO! 
INTIS, PC A02/MF AOl 
N'TIS, PC A03/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A03/MF AOl 
NTIS, PC A02/MF 01 

NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A03/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A03/MF AOl 
NTIS, PC A04/MF AO! 


NTIS, PC A04/MF AOl 
NTIS, PC A08/MF AOl 


NTIS, PC A05/MF AO! 
NTIS, PC A09/MF AO1 
Hawaii Inst. of Geophysics, 
Honolulu 

NTIS, PC A0S5S/MF AO! 
NTIS, PC A03/MF AO! 


NTIS (US Sales Only), PC 
A13/MF AOI 


NTIS, PC A06/MF A0Ol 
NTIS, PC A02/MF AO! 
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5:32644 NTIS, PC A02/) 1 5:31572 NTIS, PC A03/MF AO! 
3 5:32323 NTIS, PC A04/MF AO1 


5:33047 NTIS, PC A08/] MF AOl 
5:32657 NTIS, PC A06/ MF AO1 
5:32746 NTIS, PC A08/ MF AOl1 
: NTIS, PC A07/ MF AO1 
NTIS, PC A08, ‘MF AO1 

NTIS, PC A09, /MF AOl1 

NTIS, PC A06 /MF AO1 

NTIS, PC A07'/MF .AO1 


5:31510 See EGG-EA -5136 
5:32151 NTIS, PC A‘03/MF 401 
5:31792 See DOE/J'PL-1012-¢12 


5:31553 NTIS, PC A0S/MF 4,01 
5:32517 NTIS, PC A12/MF 4,01 


5:32215 NTIS, P€> A02/MF /\01 
5:31671 NTIS, P'C A0S/MF / 401 5.32935 
Fa/SN031/1 5:32773 NTIS, PC A06/MF : 401 5:32124 NTIS, PC A12/MF AOl 


:31627 NTIS. 8689(Rev.1) - NTIS, PC A21/MF A0Ol 
o 331648 «= NTIS'PCBIZ/MF. $3 50 g706{Rev.INPL) §: See LA-T689-M(Ver2.)Pt 1) 
139 5:31644 See €3JBX-159(80) phe ev.1)(Pt.2) 5: See LA-7689-M(Ver.2.1)(Pt.2 


7511-MS 5:31623 See GJBX-144(80) 9292(Rev.) 
7513-MS 5:31622 See GJBX-143(80) +4 
7587-PR 5:33118 N’TIS, PC A09/MF A.01 A944 


7689- 9547 
M(Ver.2.1)(Pt.2) 5:32443 NiTIS, PC A99/MF '.401 
7689- 


9590 

M(Ver.2.1)(Pt.1) 5:32444 NTIS, PC A99/MF? A.01 pol 

8082 5:32749 NTIS, PC A03/MI? AOI oo 

8209 5:32910 NTIS, PC A03/M’F AOI on? 

8220 $:32765 NTIS, PC A0S/M F AOI ell 

8231-T $:32972 NTIS, PC Al0/M F AOI ane 

8255 5:32757 NTIS, PC A03/M F AOI ass) 

8283-PR 5:31998 NTIS, PC A0S/MiF AOl ant 

8291-MS 5:32260 NTIS, PC A0S/W IF AOI 50331 

8296 5:31726 NTIS, PC A02/N AF AO! 10386 

8298-PR $:32946 NTIS, PC A03/? AF AOI 10392 

8298-PR 5:32955 NTIS, PC A03/? MF AO! 

8298-PR $:33031 NTIS, PC A03/! MF AOI 

8304-MS $:32250 NTIS, PC A02/ MF AOI 

8328-MS 5:31628 NTIS, PC A0S/ MF AOI 

8335-C(Vol.2)  5:32947 NTIS, PC A02/ MF AO! 

8335-C(Vol.3)  5:32923 NTIS, PC A02, MF AO! 

8349 5:32637 NTIS, PC A02, “MIF AO! 

8380-PR 5:32266 NTIS, PC AO3 /MF AOI 

8387-T $:32889 NTIS, PC Al0 /MF AO! 

8389-PR $:32276 NTIS, PC AO? /MF AO! 
$:32787 NTIS, PC AO¢ i/MF AO! 
$:32811 NTIS, PC AO: 3/MF AOI NTIS, PC A02/MF AO1 
5:32267 NTIS, PC AO: 5/MF AOI 5:32560 NTIS, PC A02/MF AO! 
$:32714 NTIS, PC AO 4/MF AOI 5:32888 NTIS, PC A02/MF AO! 
$:32908 NTIS, PC AO 4/MF AOI 5:31858 NTIS, PC A03/MF AO! 
$:32960 NTIS, PC AC 4/MF AOI 5:32371 NTIS, PC AOS/MF AOI 
$:32961 NTIS, PC AC 4/MF AOI 5:32389 NTIS, PC A03/MF AO! 
$:32999 NTIS, PC AC )4/MF AOI 533115 NTIS, PC A03/MF AO! 
$:33026 NTIS, PC Al 34/MF AOI F 
$:31723 NTIS, PC A’ 02/MF AOI 5:32855 NTIS, PC A04/MF AO! 
5:32251 NTIS, PC A 03/MF AOI 5:32766 NTIS, PC A02/MF AO! 
5:31629 NTIS, PC A 04/MF AO! 532877 NTIS, PC A03/MF AOI 
5:32948 NTIS, PC A 03,/MF AOI 
5:32979 NTIS, PC A .03,/MF AOI 682102 5:31817 See DSE-8033-1/3 
$:33032 NTIS, PC / \03/‘MF AO! M- 
$:31693 NTIS, PC / \02/MF AO! 78-58 5:31453 See PB-296-708 
$:32806 NTIS PC 4 ,02/MF AO! MER- 
$:31724 NTIS, PC. A04/ MF AOI 10.1(P-35) 5:31566 Geological Survey, Denver, 
5:33159 NTIS, PC A0S/MF AOI co 
5:32876 NTIS, PC A02/iMF AOI MHSMP- 
$:33100 ‘NTIS, PC A04/IMF AO! 80-34 532751 NTIS, PC A02/MF AO! 
$:32252 NTIS, PC A03/MF AOI 80-35 532752 NTIS, PC A02/MF AO! 
5:32884 NTIS, PC : A03/MF AOI 80-36 5:32753 NTIS, PC A03/MF AO! 
5:31668 NTIS, PC ; A02/iMF AOI 80-37 5:32754 NTIS, PC A02/MF AO! 
$:33160 NTIS, P( 5 A02/?4F AOI 80-39 5:32755 NTIS, PC A02/MF AOl 

MLM- 

$:32321 NTIS, P C A02/2F AOI 2740(OP) 5:32903 NTIS, PC A02/MF AOl 
5:32699 NTIS, P C A02/MF AOI 2755(OP) 531711 NTIS, PC A02/MF AOl 
532729 ‘NTIS, F *C A02/IMF AOl MTl- 
5:32322. “NTIS, ) 2C A04/MF AOI 80ASE129AT8 5:32515 See DOE/NASA/0032-80/7 
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79W00087-01 


24976 
24977 
24978 
24981 
24986 
24987 
24988 


24991 
24993(Vol.1) 


24993(Vol.2) 
24998 
25000 
25001 
25002 


25003 


Abstract No. Availability 


5:32468 
5:31535 


5:32187 
5:32518 
5:32516 
5:32515 
5:32429 


5:32418 
5:31739 


5:32324 
5:31771 
5:31589 
5:31555 
5:32503 
5:31617 
5:32372 
5:32471 
5:32470 
5:32469 


5:31774 
5:32499 


5:32498 
5:32445 
5:32496 
5:32497 
5:32455 
5:31828 
5:31545 
5:32396 
5:32381 
5:32834 
5:32018 
5:32446 
5:31569 
5:31560 
5:34559 
5:31849 
5:31850 
5:32477 


5:31570 


5:33116 
5:33120 
5:33078 
5:31695 
$:33121 


5:31843 


See PB-80-132251 
See PB-297618 


See DOE/NASA/0030-80/6 
See DOE/NASA/1024-1 
See DOE/NASA/4396-4 
See DOE/NASA/0032-80/7 


See DOE/NASA/1002-80-5 


NTIS 
NTIS, PC A10/MF A01 
See ORNL/SUB-7537/14 


NTIS (US Sales Only), PC 
A05/MF AOl 

Chicago, IL; Institute of Gas 
Technology (1979). 
Columbus, OH; Department of 
Industrial Relations (1978). 
NTIS ag _ Only), PC 
A04/MF 

NTIS (us Sales Only), PC 
A10/MF 

NTIS (US : Seles Only), PC 
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